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PREFACE 

college will be called upon to assume 
rn responsibility as enrollments in higher education sky- 

antoaA n”^ 7^^"' immediately ahead. Junior college enrollments now 

approach one and a quarter million and are expected to double, or even 
eble, within the next decade. This expansion will inevitably be accom- 
^med by a demand for greater efficiency’ Jn all aspects of operations-~an 
efficiency that will make it possible for junior>elWes to offer high^Llitv 

donor^ I P^y- Taxpay^S^d private 

nn« -w education can be expected to insist upon gettin^^- highest 

po^ible value for eveiy dollar spent on colleges and univei^itfes. ^ 

nia conferences held at the University of Califor- 

efficiency In ^1961^7^ concerned with various aspects of educational 
emciency. In 1961, for example, the conference theme was “Institutional 
Research in the Junior College," a topic which is clearly releva^^ 
improvement of operations. The 1964 national conferenL“d to the 

e«"r„d ■" luniorcol! 

Mege Lft ”ry!’^ ’ ® look at “The Junior 

The 1966 conference in this series was addressed to efficiency in curriculum 
and instruction. More spedfically, it dealt with a particukr 
teaching and program planning— a systems approach. 

d,. ! r ^ businesc, industry, and government 

in Tidy 1 %6°ho7 seidom been explored. At UCLA 

m July 1966, however, some 250 conferees spent three days considering ^ 

relevance of systems approaches to the curriailum and to Sfn^ u" 

ow7d reco^ition was given to the junior college as an 

pe oor CO ege an institution with responsibility for a notably hetero- 
nudent enrollment. Papem and dbcmssions LX cXeL d^ 
w. A systems theo^ and, particularly with systems practices. 

It ^unS^LfthL “ofemnce. 

tLZ ‘he discussions which took place at conference ses- 

durpd- Th corridors, and in lobbies— cannot be repro 

^ An^’- 7^ among the most valuable features of “those days in Tuhr " 
n indication of the interest generated by the theme of the confpmJrA 

th?n^257^T”^^”^7^”^ during a nationwide airline strike— of more 
than 250 educators from seventy-five different colleges in sixteen states Also 

XeXenT of foundations, inXstry, amhitectum, and 
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The National Conference on Systems Approaches to Curriculum and In- 
struction in the Open-Door College is the tenth s umm er conference to be 
sponsored by the University of California, Los Angeles, and the Accrediting 
Commission for Junior Colleges of the Western Association of Schools and 
Colleges. The American Association of Junior Colleges has joined in spon- 
soring the last four of these conferences. 

The editor wishes to express his gratitude to those who presented papers 
at the conference. Special mention should be made of Arthur M. Cohen, 
who served as chairman of the Conference Planning Committee, and of 
Robert E. Corrigan, vice-president of Litton Instructional Materials, whose 
firm contributed to the costs of the conference and to the publication of this 
report. The editor also thanks William Harper, director of public relations 
for the American Association of Junior Colleges for editorial services. 

B. Lamar Johnson 



SECTION I 

Goals and Objectives 



I 

>w..v 4 wrff-v * s' . 4 . fix ' iTfi i'ffiT i' *1 -- - jif ij^^ r--| ■*^’-‘TTiiil'‘ft '-^liii'fTr r%ii^iMTl^ ~»^1l4itt’ii ti ii>' " |‘ '"* | -ii 




JOHN LOfJBARDI 



THE OPEN-DOOR COLLEGE: 

A COMMITMENT TO CHANGE 

THE OPEN DOOR AND UNIVERSAL HIGHER EDUCATION 

The open door today has a different connotation than it had a genera- 
tion ago. The open door for the junior college implies acceptance of the 
concept of universptl higher education — a concept that was not current a 
generation ago among state universities which then maintained open-door 
admissions. Even among those few state universities which still maintain 
such admissions universal higher education is not considered part of the 
policy. In the junior college, this concept has become a principle, the dis- 
tinguishing characteristic that makes the junior college the open-door college. 

Such a concept could not be realized until universal public school educa- 
tion became a fact. It was not for lack of will or desire that universal higher 
education had not been adopted earlier, for, to Americans, “no community 
could be complete without its college or universitv.” President Barnard of 
Columbia wondered “how England, with a population of twenty-three mil- 
lion, managed with four degree-granting institutions, while the state of 
Ohio, with a population of only three million, supported thirty-seven.”^ 

Very early, Amerirans were convinced “that society could not afford to 
waste any of its intellectual or psychic talents,” “talent was to be found 
everywhere, and everywhere, too, in equal abundance — aiiiong the poor as 
among the rich, among Negroes as among whites, among the perishing and 
dangerous classes as among the respectable.”® 

Universal education through the fourteenth grade was first announced 
officially as a national ideal by President Truman’s Commission on Educa- 
tion in 1948 and reaffiimed ten years later by President Eisenhower’s Com- 
mittee on Education beyond the High School. Since then, recommendations 
for two years of education beyond the high school have been made with 
increasing regularity by government and educational leaders and groups. 
President Johnson in a commencement address in June asked, “Shouldn’t 
we keep pace with the knowledge explosion and aim perhaps to give every 
child an extra two years of school?”* * In a similar vein, U.N. Ambassador 
Arthur N. Goldberg advocated “that public education ought to be expanded 

^ Daniel J. Boorstin, The Americans (New York: Random House, 1965), p. 165. 

•Henry Steele Commager, "Social, Political, Economic, and Personal Consequences,” in 
Earl J. McGrath (ed.). Universal Higher Education (New York: McGraw-Hill, 1966), p. 10, 
paraphrasing Lester Ward, sociologist and educator. 

* AAJG Federal Affairs Bulletin (Washington, D.C.: American Association of Junior Col- 
leges), June 24, 1966. 
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broadly at all levels,” but, “in particular . . . that fourteen years of compul- 
sory education for all would be desirable.” This year, two government-spon- 
sored groups, the National Commission of Tedinology, Automation, and 
Economic Progress and the White House Conference on Civil Rights, made 
recommendations for universal opportunity beyond the high school. In 1964, 
the Educational Policies Commission of the National Education Association 
advocated tuition-free education in its Universal Opportunity for Education 
beyond the High School, and in the same year the Democratic Party Plat- 
form included a plank that stated, “Regardless of family financial status . . . 
education should be open to every boy or girl in America up to the highest 
level which he or she is able to master.”* * Recently a group of educators under 
the sponsorship of the California Junior College Association, Southwest 
Region, prepared a proposal for a Community College Act as a basis for 
federal legislation. The purpose of the act would be to authorize federal 
support to states so that two years of free education beyond high school would 
be available to all. Dr. Thomas Merson, Director of Research, California 
Junior College Association, calls the proposal “the third Morrill Act.” 

It is worth noting that only Ambassador Goldberg suggested compulsory 
education. Nearly all aducators and commissions which have looked into 
the matter recommend that the opportunity be available, placing the re- 
sponsibility for seeking education on the individual. On the community is 
placed only the responsibility to provide the education. For the next decade 
or more, this appears to be s far as society will go. Unless the push-button 
revolution comes faster than it has so far, society will continue to provide 
jobs for the great majority of adults. When adults are no longer needed for 
work, then compulsory education may be considered seriously. 

SIGNIFICANCE OF THE OPEN-DOOR COLLEGE 

This aspect of the open-door college makes the commitment to change 
imperative, for, in accepting universal higher education, the junior college 
has committed itself to providing an education for all high school graduates. 
This means broadening the curriculum to match the broadened base of 
scholastic aptitude among students. Instead of four or five objectives, the 
students bring hundreds. Ii itead of a minority of poor students, there is 
now a majority. Instead of a relatively homogeneous group from the dom- 
inant strata of society, there is now a heterogeneous group — a cross section 
of the population. 

Added to this widening base is a widening of the role of the junior college 
to become “more than a feeder for the university.” The junior college is 
being asked, according to Gleazer, to “respond to some of the special social 
and economic problems of urban centers, particularly unemployment and 
related social ills,”® just as the colleges and universities “contributed to the 
development of rural America.”* The attention given to this expanded role 
of the junior college stems from the tremendous sense of national involve- 

* Daniel Patrick Moynihan, “The Impact on Manpower Development and Employment of 
Youth,” in McGrath, p. 66. 

“American Association of Junior Colleges, Public Infoimation Release, February 9, 1964. 
Edmund Gleazer is Executive Director of AAJC. 

• Toward Greatness in Higher Education: A First Report on the Ford Foundation Special 
Program in Education (New York: Ford Foundation, 1964), p. 3. 
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ment in education, an involvement which impinges with special force upon 
the junior college because so many of its students come from the social and 
economic groups that are seeking a more favored position in American 
society. Today’s concern with change in education is a continuation of a 
long tiadition in Ajnerican history in all fields. In his book The Americans, 
David Boorstin asked, “Who could have predicted that Puritans would 
become Yankees? That a people rooted in the old world for stiff-necked 
dogmatism would on this side become exemplars of ingenuity? That an old 
English sect notoriously single of purpose would become New England para- 
gons of versatility? That Englishmen famous for keeping their eye on the 
path of heaven would develop an uncanny vision for new markets and a 
facility for shifting investments.’’^ 

The need for change is almost spelled out for the junior college in the 
statements of its proponents. President Harold B. Gores of the Educational 
Facilities Laboratories characterized the junior college as an academic WPA. 
A junior college should be, according to former Governor Terry Sanford of 
North Carolina, a strong advocate of education, an institution which under- 
takes everything not being taken care of elsewhere. Lest there be any doubt 
about what he meant. Governor Sanford listed activities such as educating 
illiterates, uplifting the underprivileged, retraining the unemployed. State 
Senator Walter Stiem of California urged the junior college to undertake 
the task of preparing Americans for recreational and leisure activities. These 
statements sound strange, but they are so only in the sense that they are 
saying in common, everyday language what educators have been saying for 
years in more elegant terras. Pick any text on junior college education and 
you will find a statement similar to James Thornton’s: “It [the junior col- 
lege] studies its community continually to learn the educational needs of 
its constituency and provides any course of two years or less that will accom- 
plish socially desirable results.’’* * 

Thornton’s statement (and similar ones made by other authors) embodies 
in today’s language what has been an American ideal for more than one 
hundred years. It is no more inclusive than Andres D. White’s that a uni- 
versity be created “where any person could study any subject.’’* The differ- 
ence is that the dream is today approaching reality through the open-door 
college. 

CHANGE IN THE JUNIOR COLLEGE 

With this responsibility to maintain the open-door college, how well has 
the junior college fulfilled its commitment to change? Most of those in the 
field believe that they have been so busy shaping the new institution, adapt- 
ing it to the educational mores, finding a place for it in the educational 

^ Boorstin, p. S. 

* Jamci W. Thornton, Jr., The Community Junior College (New York: John Wiley, 1960), 
p. 84. See also Thornton, p. 281; Leland L. Medsker, The Junior College, Progress and Pros- 
pect (New York: McGraw-Hill, 1960), p. 88 (“The two-year college is indeed performing 
many functions. Some colleges are truly all things to all people”); and Malcolm S. MacLean 
and Dan W. Dodson, “Educational Needs Emerging from the Changing Needs of Society,” 
in Nelson B. Henry (ed.). The Public Junior College, The Fifty-fifth Yearbook of the Na- 
tional Society for the Study of Education (Chicago: University of Chicago Press, 1956), p. 40 
(“They [junior colleges] will be a center and a resource to which our citizens will turn to 
meet Uieir educational needs whatever they may be”). 

* Commager, p. 6. 
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hierarchy, developing a philosophy or rationale for its many functions, recon- 
ciling its emphasis on quality with its obligt tion to quantity, developing 
an or:pnization, and establishing occupational curricula that they have not 
had time to report on changes. Moreover, change has been so common that 
they have not thought of it as anything special. It has been a fact of life, 
a necessity for survival. 

For example, in the evolution of the junior college, change in countless 
avenues was a necessity. The change from a high school organization had to 
made. It was not enough to copy higher education patterns, for organiza- 
tional patterns are not easily changed; nor were existing patterns, no matter 
how satisfactory for the original organization, usually adaptable in ioto to 
a new situation. Educators had to show imagination and ingenuity to make 
the transition from the high school pattern to the higher-education orienta- 
tion of the new institution. This has been an accomplishment not fully 
appreciated by educators. Junior college districts are confronted with prob- 
leim caused by the growth of groups of colleges— to create a central organi- 
zation and to develop a modus vivendi between such an organization and the 
collets and among the colleges. Here, too, patterns are available, but com- 
munities, traditions, and customs require modifications of these patterns if 
satisfactory organizations are to be developed. That many different patterns 
are emerging indicates that innovatoin rather than imitation is the major 
thrust of this development in the junior college. 

Another example may be found in curriculum development. In a com- 
parison of catalogs of 1946 with those of 1966, tremendous changes are ap- 
parent in many areas. Whole new curriculum fields, such as paramedical, 
electronic, electronic data processing, public services, to mention only a few, 
were not available in 1946. Similarly, unusual efforts are being expended 
to develop programs for the low-aptitude students — a task of tremendous 
importance in today’s sodal, economic, and technological upheavals. 

Two examples will illusti'ate the thesis that much change takes place 
with little fanfare. In the pre-M^orld War I era, radio technology was a 
popular occupational field; a few years later it was radio-television; not 
m.uch later electronics replaced radio-television; and today microelectronic 
is displacing electronic technology in junior college curricula. In offering 
nursing-education prog^rams, a curriculum innovation of the first magnitude 
was instituted and successfully incorporated in many junior colleges through- 
out ^e country. In California alone about one-third of the enrollees in all 
nursing programs are in junior colleges — a remarkable record."® 

CRITICISM OF JUNIOR COLLEGE EBTORTS 

Despite these ex^ples, some critics have not been impressed. They, too, 
have analyzed junior college catalogs; but instead of dynamism, vimlity* 
they have found stagnation. Bluntly, Professor Reynolds states “That while 
the institutional purposes proclaimed by the community college in its cata- 
log may coincide satisfactorily with the definition [of the open door] ... in 
only a relatively small number of instances does the developed educational 
program reflect a full realization of what these stated purposes imply.” He 
also observ es the infrequent “reassessment of the validity of the existing 

“Celeste Mercer (comp.). Associate Degree Nursing Education Programs in California 
1953-1965 (Sacramento: California State Department of Education, 1966), p. 65. 
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statements of puqose of the community college in the light of rapidly A^g- 
ing socioeconomic factors.”^ More gently, but no less pointedly, Lamar 
Johnson contrasts the “exciting” developments taking place in four-yea 
institutions with the absence of innovation in the junior collies. In fact, 
the choice of title for his monograph Islands of Innovation is indicative ot 
his thesis that the junior colleges have lagged in this respect, that the gen- 
eral picture revealed in the survey is one of sigmhcantly less experimentatior. 
than would be expected, or certainly hoped for, in an institution whi^^^ 
often referred to as ‘the most dynamic unit of Amencan education. Other 
critics have made similar observations that the commitment to diange is not 
acceptable to large segments of instructors and administrators when it means 
deviating radically from traditional higher-education concepts. 



EVALUATION OF JUNIOR COLLEGE EFFORTS TO CHANGE 

These criticisms require the utmost consideration. The critics dted are 
not only two of the top leaders of junior college education but ardent pro- 
ponents of junior colleges. In the following remarks no attempt is maae to 
underestimate the importance of the criticisms; rather, the purpose is to 
understand the causes or factors which ( licit such judgments, hoping tnereby 
to force us to reexamine our premises and claims, and to bring about neces- 
sary changes, enabling us to fulfill our commitment. , . ^ . 

First, we must admit that dramatic changes have occurred with less fre- 
quency in the junior college than in the other segments of education. Fhe 
junior college cannot match the thoroughgoing reforms instituted in the 
high school curriculum of the past ten years nor can it point to a Lrment 
sii^lar to that being experienced in the four-year institutions with their 
experimentations in small units, four-course systems, reorganiz;ition of the 

science curricula, and the like. _ j. , j 

Moreover, except in the fields of occupaUonal and remedial education, 
there has been a slavish dependence on the high school and the four-year 
college The junior-college-transfer curriculum and, to a lesser extent, ex- 
periments in general education have followed those of the high school, espe- 
dally in mathematics, sdences, and foreign languages, and those of Ae four- 
year colleges because of the desire to fadlitate the transfer of students. In 
a word, it seems that the junior college in this area is an imitator rather 

than an innovator. j • j 

There is evidence that junior college educators have admitted that the 
critidsms have merit, and, more important, that they have been doing some- 
thing about them. In an unpublished paper, “Islands of Innovation Re- 
visited,” Mrs. Hope Powell, a student of Lamar Johnson s, summarized the 
results’of a “Resurvey [of] Junior Colleges” to see whether in the three years 
since the publication of Islands of Innovation “there had been a correspond- 
ing acceleration in innovation.” She reported that “junior colleges are search- 
ing, experimenting, and evaluating, to find solutions to the educationa’ prob- 
lems of the students of varying abilities, personalities, and cultures who are 
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James W. Reynolds. “Needed Changes in Purposes and Programs of Community Col- 
leges,” in McGrath, p. 109. ^ xt u c c. TTr-r a 

“B Lamar Johnson, Islands of Innovation, Occasional Report Number 6 from UCLA 

Junior College Leadership Program (Los Angeles: School of Education, University of Cali- 
fornia, Los Angeles, March 1964), p. IS. 
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of twenty is consistent with the American tradition and with American faith 
in the sovereign effect of education in our kind of society.”"* that “If we are 
to extend universal education by two years, let us be sure that we make no 
little plans. Let us not permit the potentialities of this forward leap to go 
by default.”** ^ ® 

The challenge is here. We in the open-door college must be committed 
to the chan ges necessary to meet the challenge. 

“Commager, p. 16. 
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HARRY F. SILBERMAN 



COMPUTERS IN EDUCATION: 
OPPORTUNITIES AND PROBLEMS 

Every day, some newspaper or magazine tells about the great benefits 
to be derived from the use of computers in education. Instant access to distant 
libraries, individualized instruction, and relief from the many clerical chores 
of school administration are among the advantages frequently listed. These 
are not unreasonable objectives, but the problems of realizing them are 
too often left unspecified. Everyone wants change these days. But a distinc- 
tion should be made between change and improvement. We are not con- 
cerned with change per se — but rather with improvement. 

DESIGNING MODERN INSTRUCTIONAL SYSTEMS 

One question implicit in the frantic planning activities of the many new 
agencies that have recently decided to serve education is “How to design 
a modcTTi instructional system." A popular approach to this question is to 
copy other “innovators.” Thus, many who are planning new schools are hard 
at work, collecting the latest information on educational television, computer- 
assisted instruction, microfilm, educational parks electronic data processing, 
and team teaching. They visit all the current sites in California, New York, 
and Florida on brain-picking expeditions and return reassured that their own 
system plan has everything and more than those centers they visited. 

Another approach in designing an improved instructional system is to 
look to science for suggestions about what to do. Learning theorists edu- 
cational researchers have never been so popular. There is hardly an institute, 
seminar, or educational conference that doesn’t feature a keynote address by 
some prominent researcher. The speaker describes a theory that bears his 
name, citing several research articles that support the theory. Unfortunately, 
if the school designer reads these articles, he will find that the experimental 
methods compared had different objectives and were therefore not com- 
parable, that they had little in common with his problem, and that the just- 
better-than-chance differences obtained are not sufficiently large to afford 
practical decisions anyway. The theory itself probably gives little or no 
specific guidance about what the system designer should do. If the theory 
is specific, it probably requires the new system to be already operational, 
so that suitable parameters can be obtained to make the theory predict what 
would already be known. 

An alternative approach to designing an instructional system is to begin 
with an analysis of the changes desired in student behavior. Indeed, if the 
people who design instructional systems paid less attention to abstract theory 
and innovative fans than to what they are trying to accomplish, they would 
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PROBLEMS OF IMPLEMENTATION 
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puter-naive experimental subjects are asked to try the new computer pro- 
gram. If they have difficulty with it, the program is revised until even the 
most machine-shy woman in the school has no difficulty. 

PLANIT: INPUT AND OUTPUT 

Recently at SDC we have developed a user-oriented language that allows a 
teacher to prepare a lesson on a computer for subsequent presentation to a 
student. This language, called PLANIT, interprets for the computer the 
lesson design that is typed by the teacher in her own natural English. For 
example, PLANIT will begin operating by typing a message to the teacher 
asking her to choose one of several kinds of lesson frames (Problem/Question/ 
Multiple choice/Decision/Copy). The teacher types the first letter of her 
choice (Q) and PLANIT requests the text of the frame by asking her to 
specify the question. The teacher types a text (Who invented the electric 
light?), PLANIT asks for anticipated answers (Specify Answers), and the 
teacher types the expected answers: 

A Marconi 
B Edison 
C BeU 



Then PLANIT asks the teacher what actions should be taken depending on 
the particular answer given by the student (Specify Actions). The teacher, by 
the use of special commands, indicates feedback messages and appropriate 
branching decisions for various answer possibilities: 



Student 

Answer 

~ 

B 

C 



Command Feedback Message 

R: That was the wireless telegraph 

F: Fine work 

R: Bell was the telephone man 

B: 5 



Special command F informs PLANIT to type out the feedback message fol- 
lowing the colon, if the student gives that answer, and go to the next frame. 
Special command R indicates that the student should repeat that question 
after receiving the message following the colon. Special command B, which 
is not associated with any of the possible answers, indicates that the program 
should branch die student to frame number 5 if he gives any answer other 
than those that had been anticipated. When the lesson is ready to be exe- 
cuted, the teacher types EX and the student receives the questions in the 
designated sequence. A special feature of this language is that it also allows 
the student to ask as well as answer questions in his natural (occasionally 
ungrammatical and misspelled) English. 

The main advantage of a user-oriented language like PLANIT is that it 
enables the nonprogrammer author to communicate directly with the ma- 
chine by merely sitting at a typewriter keyboard and inserting the instruc- 
tional sequence. But even though program languages such as PLANIT restore 
the teacher’s control over computerized instruction, there still remains the 
problem of how to facilitate communication between the student and the 
machine. Ideally, the machine would, first, interpret all audio and tactual 
responses of the student and, second, be capable of generating meaningful 
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audio and visual stimuli. Thus, in teaching reading or a foreign language, 
the computer should have associated input equipment capable of evaluating 
^ ^ nt nctai ;on. (Young diiidren should not have to learr, how to 

type in order to insert responses into the machine.) Current research and 
development on interface equipment to meet such requirements is quite 
active. On the output side, we have the development of three-dimensional 
displays (holograms) and v.ork on storage tubes that will make feasible TV- 
type displays at remote distances from the computer. Synthesis of speech is 
still in the early stages of development, but rapid progress is being made here 
also. On the input side, with the exception of a few devices that will interpret 
certain limited characteristics of speech, the evaluation of spoken utterances 
is still not possible. 

Rapid progress is being made with tactual input devices, and it will soon 
be practical for studeiits to respond by touching a display face or by writing 
on the face of a visual display with a special pen. At SDC we have developed 
a display that allows the teacher to draw graphic problems on a rectangular 
surface with a pen and save them in computer memory for subsequent pres- 
entation to students. The student will see the problems displayed on the sur- 
face and will use the same pen to inscribe his solutions on the display surface. 
The computer will evaluate the solution and make subsequent displays con- 
tingent on the student’s solution. 

IBM has been taking orders for a random-access filmstrip and sound-tape 
output device that is connected to its new Model 1500 computer-assisted in- 
struction system. The 1500 can be programmed to select from messages on 
these devices. Eventually, however, the external storage of picture and sound 
will give way to storage within the computer. This intemal storage will 
greatly ease the editing of stimulus material, but internally stored course 
content will require increased memory capacities and faster computer times 
before it is practical for school purposes. 

COMPUTER COSTS 

Another question raised by the introduction of a computer into the instruc- 
tional-management system is ''How can a school district afford the costJ’* 
Anyone seriously considering the installation of a computerized instruction 
system need only calculate the rental charges of the computer, the cost per 
student terminal, and the transmission-line charges (not to mention the 
back-up costs of p>ersonnel who tend the needs of the system for new mate- 
rials and maintenance services) to be convinced that a sober reappraisal of 
the budget is in order prior to such an innovation. The cost problem, sales- 
man arithmetic to the contrary notwithstanding, remains as the single most 
important deterrent to the implementation of computerized instructional- 
management systems in schools. 

Several alternatives that promise to alleviate the cost problem are avail- 
able. Present hardware developments indicate that great reductions in cost 
and increases in capacity will be achieved in a few years. Similarly, the new 
technique of computer time-sharing promises to reduce the cost per student. 
Prior to time-sharing, the machine spent most of its time waiting for a new 
response from the user. With time-sharing, each of the various programs 
associated with different user functions is shuttled in and out of storage, 
operated in a fraction of a second, and replaced by another. In this fashion, 
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STAFF TRAINING 

One prerequisite to the acceptanc« of computers in education is an effective 
staff-training program. The instructional-management system should be able 
to ^nerate synthetic data which can be read into the data base for staff- 
training purposes. Thus the staff can leam how to use displays, make queries, 
and react to problems before hooking up all the student terminals. Simula- 
tion exercises might begin with relatively easy problems and gradually build 
up to real-life situations with some actual students working at real ‘.crminals, 
the live system eventually replacing the simulated data. The advantage of 
such simulation training is that it can condense realistic problems into a 
short time period to test and improve the diagnostic, troubleshooting skills 
of the staff in a safe environment. Such exercises are very popular for training 
teachers, counselors, and administrators. The effectiveness of such training is 
best measured by whether or not the students of simulation-trained staff 
members learn more efficiently. 

If the consequences of staff actions in the simulation accurately reflect (or 
model) what would really happen, and if staff members are taught a concep- 
tual framework to tie their simulated experiences together, the training 
might be of some value. Here again, as with the improvement of instruc- 
tional materials and of program systems, the simulation ought to be revised 
till the student-learning criterion is affected. It is easy to simulate, but not so 
easy to develop simulation-training programs that work when assessed by an 
external criterion. If the staff-training problem alone is solved, the acceptance 
question may solve itself; it may therefore have been unnecessary to consider 
it in this paper. 



1 



ARTHUR M. COHEN 



DEFINING INSTRUCTIONAL 
OBJECTIVES 

fofthTeiSen* Whether the reason 

into the mysteries of a trihai n structure is to induct youngsters 

in a technicaifkills 

processes to an infinite variety of ^PP^Y complex cognitive 

ciples of the estaSer?m« P™' 

ized process of education an J th ^ purpose or there can be no organ- 

or mfoimal is to bring a’bout change in rtudems^^ education, formal 

servte help'thT:^^^ 

able to hii in the coIwfanH ^ 

planned and unplanned temper h^ a/hr^fl^ outside. Student activities, 
thoughts, and his beliefs The who^^ ^ attempts to organize his life, his 
which are still I^get;" -n effect in ways 

of college a^ect^ea^^ smS ^ f 

learning about various educational^**^ ^ence meetings are devoted to 
lege curriculum and instruction M ^re applicable to col- 

sessions, know something of the Alore particularly, we will, at the end of the 

drawn, be aware systems are 

college education, and leam^f reTta »d j“™“ 

which these deliberate attemm^ to saiF f ^ future directions in colleges in 
made. P“ «^““‘ional innovation have been 

an^ta°™cdon wfthta^^ P™*®* courses 

institutional purpose. The process is onl of H geared to 

in terms of observable change in the student *oT objectives 

serve as bases for thp H^sio^ L ^e students. Outcomes thus specified may 

.ional, an"dttXal“I ^ZTl^T '""T'?™ ” 

^^Tof ^bjfcdvfs construed^ and use offompIeS 

MeS ^dar«(io„»( MMod (Columbus, Ohio; Charles E. 

during the 1930’s. T P y ^”d his associates at the University of Chicago 

25 






O 

ERIC 



institutional purpose — against that which is actually happening to the 
students. 

BACKGROUNDS 

The process of which I speak has not enjoyed a long history. One might 
consider that a need for defining instructional outcomes in terms of observ- 
able student change came into American education less than a century ago, 
at a time when providing a setting for the student dilettante ceased to repre- 
sent the major purpose of colleges. As universities accepted a charge to train 
members of the professional community — architects, lawyers, teachers — ^pro- 
gro iis of demonstrable relevance to students’ future activities had to l>e built.* 
The democratic ideal of a form of higher education for all gave impetus to 
the process, for, as the doors swung open, it became increasingly necessary to 
define particular directions which each of the newly developing college pro- 
grams would take. 

One might also find a reason for specified instructional objectives in the 
scientism characteristic of the twentieth century. No more willing to accept 
on faith the phenomena of developmental processes in the human organism, 
we now try to understand and to predict patterns of learning. This is obvi- 
ously impossible unless we first consider what is supposed to be learned. 

Currently, some form of the art of specifying objectives is practiced in 
industrial and armed-services training schools and by writers of programmed 
texts. In each of these cases, it is impossible to design deliberate programs 
without considering the outcomes of the instruction. The equipment repair- 
man must be able to make tlie machine operate after his training, the gunner 
must hit the target a specified number of times,® and the student who works 
through the program must answer the criterion questions correctly or the 
program has failed.* In all cases, the outcomes are specified before the instruc- 
tional sequences are established.’ 



DEFINITIONS 

In the preceding paragraphs, I have used several terms — purpose, goal, aim, 
objective — ^without clear referents. I would like to single out two of these 
terms and give them particular definitions. Let us say first that the term goal 
here indicates generally what is to become of the students who attend the 
junior college. It indicates the broad range of their abilities. Typical goals, 
for example, could be: (1) students v ill be able to communicate effectively; 
(2) students will understand scientific methodology; (S) students will learn to 
think critically; (4) students will appreciate American democratic processes; 
and so on, always considering that, in this case, educational goals indicate 
actions to be taken, skills to be ie?xned, abilities to be gained, attitudes to be 
held or modified by the students as a result of their having attended the 
institution. 



‘Frederick Rudolph, The American College and University (Nv“W York: Vintage Books, 

“Robert G. Smith, The Development of Training Objectives (Washington, D.C.: George 
Washington University, Human Resources Research Office, 1964). 

*C. A. Thomas, Programmed Learning in Perspective (Chicago: Educational Methods 
Inc., 1964), p. 37. 

''Benjamin S. Bloom (ed.). Taxonomy of Educational Objectives (New York: David McKay, 
1956), p. 26. ’ 
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The second term to be defined is objective. An objective as used here is a 
specific, observable student action or product of student action. Xo satisfy 
our definition, it must, first, specify something the student is to do; second, 
state the circumstances under which he will do it; and, third, note the degree 
of accuracy with which he will perform the action.* 

Notice that both goals and objectives indicate something which is to hap- 
pen to the student; in the one case, implied attitudes or abilities to be gained; 
in the other, specific actions or definite products of student actions. Under no 
circumstance will we consider a goal or an objective to be something provided 
by the college or the instructors. To say, in this context, that a college goal is 
“to provide opportunity for students to fulfill themselves” or that an objec- 
tive is “to offer courses which meet university requirements” is inappropriate. 
Those and similar terms come under the heading of institutional purpose 
and, as such, should not be confused with goals and objectives. 

How can goals and objectives be established within the open-door college? 
It is not difficult once one accepts the premise thai the ba;ic reason for any 
education is to allow, or, if you will, cause, people to change. All instruction 
is designed to lead students to perform tasks they could not perform previ- 
ously, to have them think different thoughts, dream different dreams. If it 
does not do that, or purport to do it, then it is not instruction but something 
else-~call it “total experience without definable meaning” or “inward evolu- 
tion” or by some term which identifies it as being process and product, means 
and end combined. Identify it, label it, and then ask honestly, “Is the pro- 
viding of a setting for this indefinable something the sole purpose of the 
junior college?” If so (and I am not going to discuss here the full implica- 
tions of a positive answer to that question), then any attempt to specify out- 
comes is meaningless — the process is its own product. If not, then some 
attempt to specify objectives must be made. Defining outcomes involves 
separating ends from means so that each may be considered for its own value. 

I have gone to great lengths to define the terms goals and objectives be- 
cause they must be recognized and dealt with apart from processes. They 
should not be confused with means and methods or with generalized and 
nebulous aims. 

COLLEGE GOALS 

Junior college goals are drawn from sources both extra- and intrainstitu- 
tional. Whether programs are labeled liberal or general education, vocational 
preparation or community service, goals are influenced by board policies, 
social pressures, types of students, administrative orientation, and a host of 
other factors. Whatever the source of the goals, however, objectives may be 
derived from them. Rather than dwell on sources of goals I would explain 
how objectives may be generated from goals which stem from any source. For 
this purpose, I have selected a common goal as an example and Tvill show 
how it may be broken into separate objectives. 

T he student will be able to communicate effectively in writing.” That 
goal, or one similar, stems from a commitment to general education and is 

“Robert F. Mager, Preparing Instructional Objectives (Palo Alto. Calif.: Fearon, 1962). 
•Clyde E. Blocker et al.. The Two-Year College: A Social Synthesis (Englewood CHffiy 
N.J.: Prentice-Hall, 1965), p. 205. ' * 
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broad enough to be found in most college statements of direction “ But 
iectives must be built, for several institutional needs are not served by the 
goal statement alone. Attempts, for example, to evaluate the college s success 
in effecting the designated ability in its students could not be undertaken on 
the basis of the goal as stated. Construction of curriculum might take any 
direction, for interpretations of effective communication vary widely. And 
instructional procedures could not be established with any assurance o 
direct relevance. The specification of objectives is prerequisite to all those 

undertakings. 

TERMINAL OBJECTIVES 

An objective, you recall, must meet three criteria— it must spedfy a student 
action or product of such action, it must state the conditions under which the 
performance will occur, and it must establish a minimum performance cri- 
terion, a standard. There are many forms of writing which could be inter- 
preted as “effective communication.” For instance, if the student produces a 
coherent composition, he is giving evidence of his ability to communicate 
effectively in writing. To meet the first criterion for the objective then, we 
need to specify the type and approximate length of the composition and 
certain other pertinent facts. For example: 

The student will write a descriptive essay of 500-1000 words on a topic to be 
assigned. 

That is the task performance by means of which the student shows he can 
cominunicate. Several other student actions may be derived rom t e same 

goal, for example: 

The student will write a 300-500 word set of specifications for construction of a 
model airplane. 

The student will write a 75-125 word description of one of twenty plants which 
ma y be found on tlic campus. 

In each of these examples, the action to be taken by the student u siwcified. 
In each case, he is giving evidence that he can communicate eifectively m 
writing and, in each case, the nature of the communication is speafied in 

advance 

The second criterion is a statement of the conditions and circumstances of 
the action. Do we want our student to gain ability to write his paper in class 
in a specified period of time? Do we want him limited to the use of certain 
reference materials? Conditions may be stated thus. 

Essay will be written in two hours under examination conditions; dictionary may 
be used. 

Description will be written as an overnight assignment. 

Student will be allowed three days and all library resources to write the paper. 
Essay will be written in fifty minutes with no aids and no rewrites permitted. 

We have established the circumstances under which the action will take place. 

Having set the task and the conditions, only the standard remains to be 
specified. We may want to allow a few errors: 

10 B. Lam^ Johnson, General Education in Action (Washington, D.C.: American Council 
on Education, 1952), p. 140. 
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No gro» grammatical error, (tagmen«, run^m,), not more than two error, in 
spelling and three in punctuation. 

we may want the student to communicate effectively regardless of his 

^Description will enable the instructor to identify each of the plants from a set of 
twenty pictures. 

We may require that the essay be mechanically near perfect: 

No gloss grammatical errors (fragments, mnams): no error, m spelling 
punctuation. 

setting the criterion depend, on 
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In a • Afo-hour examination, * M-ai^atical errors and a maximum of 
't^^^'e^m m^^lUnrauTr e in will he allowed. Dictionary may be 

used. 

Note that there remains little -bigui^y as to ^ ^0“— Lm" Heram 
of which the student demonstrates his ability to communic 

° Ghl three days and the resources 

Given twenty pictures of plants, the ^ ^ paper may include no 

minutes. 

Note that in all *ese tasks mimmal to a 
the student is acting under a defin ^neculating on whether or not or 

his ability to “'T'J^H^^Mides to organize his thoughts, to handle lan- 
XeT » ti^rSletofVam- » tpdl. and so forth, are demonstrated in 
the task which he has performed. 

interim objectives 

After the terminal task has been 

What are the several abilities ptetequisim “ defined Z. 

sition? One can think of ^ obiectives may be plotted so that the 

prerequisite to the task of writing an essay: 
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1) The goal is that the student recognize appropriate titles: 

Given a 500-word descriptive essay and eight titles, two of which may be considered 
appropriate to the essay, the student will select one of the two tides. Time allowed, 
eight minutes. No reference work permitted. 

2) The student must recognize the flow of ideas: 

Given six paragraphs, the student will order them in sequence appropriate to form 
a coherent composition. Time allowed, ten minutes. No reference works permitted. 

3) Does the student understand paragraph structure? 

Given a paragraph and six possible topic sentences, the student will select the 
sentence which best applies. Five minutes, no reference works. 

Given six sentences, the student will, within seven minutes, order them in sequence 
to form a paragraph. No references permitted. 

There are, of course, many more, but a critical point in curriculum con- 
struction is that each of the prerequisite abilities be itself stated as a specific 
objective. Only in that manner can checks be applied to the system at every 
point and the entire sequence of relevant experiences be efficiently directed 
and appropriately evaluated. 

LONG-RANGE OBJECTIVES 

A criticism sometimes applied to the process of specifying instructional 
objectives is that performances which may be tested in the classroom are too 
limited — that the truly important outcomes of instruction are exhibited in 
student behaviors beyond college walls. Defining long-range effect may, even 
so, be undertaken in terms of specific objectives. Tapping the student’s mind 
directly to determine whether he has gained certain abilities is impossible — 
we instead arrange for him to perform certain tasks which we agree are 
indicative of his holding those abilities. A similar process applies to the 
attitudes which affect his out-of-class actions. If we accept the premise that 
the open-door college is cliarged with affecting attitudes, and once we agree 
on the nature of those attitudes — two rather significant assumptions — ^it but 
remains for us to arrange the curriculum accordingly and to determine from 
the student’s actions whether and how his feelings have been affected. 

A long-range goal sometimes found in college catalogs is “the student will 
exercise the privileges and responsibilities of democratic citizenship.’’^ Again 
it is not my purpose to argue for or against the statement as a definition of 
purpose, but it seems sufficiently broad to be generally acceptable. What 
remains is to translate the goal into operational terms — into one or more 
specific objectives. 

Many behaviors may be indicative of students’ exercising the responsibili- 
ties of citizenship. Voting is one. Consider this specific objective: 

The student, if eligible, will voluntarily register to vote within the six months 
following the course. 

We have an action suggesting an attitude, the circumstances (voluntarily, 

“College of the Desert, Catalog and Announcement of Courses (Palm Desert, Calif., 
1963), p. 4. 



ERIC 



30 



wiuiiii SIX 



sp^fic^jeceivehi;bee/de“ - he does„-,). A 

demoSati^r^^'^™'' ™«h‘ from a similar attitude toward 

candidate by worU^'lSbfeiffice ot "r”' voluntarily campaign for a 
than forty hiuis. ® distributing handbills for a period of not le« 
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those commonly presented in th! Sr“ ^fe^o^: 

^Sicti?i”“‘ voluntarily attend three legitimate stage 
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'"h »d. 

may be part of a departmental chige^ In al/ra courses or they 

sideration is to determine what obse^ahlp however, the first con* 

indicative of certain attitudes We mav ibp ^ actions we will accept as 
tives designed to lead the student in ihl ri ” !f interim objec- 

be expedient to collect data on thp direction. It may not always 

Nevertheless, they should be deUbet^eT^^r o«t-of-cIass objective! 
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CONSIDERATIONS 

of all college objectivesr of one objective to another, to the total 
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reach certain objectives? e in a particular program will 
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2) Gaps and overlaps in the curriculum may be identified and reduced. Is 
the college committing too much to certain goals, not enough to others? 

3) Organizational patterns and physical-plant arrangements may be 
planned in terms of what is really happening to the students. Resources may 
be appropriately directed. 

4) Methods and media may be selected and used according to their demon- 
strated value. A whole basis for experimentation can be established. 

5) The giving of grades may be made relevant to actual, defined accom- 
plishments. Marks will take on particular meanings. 

6) Student self-study may be economically and appropriately directed. 

Determining complete sets of specific objectives and communicating them to 
students may be the single most significant thing an instructor can do to effect 
learning.^ 

The process is not without its pitfalls. For one thing, ambiguous goals and 
aims have great defensive value. It is impossible for a critic to snipe at a 
college program with aay great degree of accuracy if he does not know what 
the program is designed to accomplish. If we say the students will learn to 
communicate effectively, to think critically, and to appreciate democracy, 
and stop short of translating those goals into specific objectives, who can say 
that the students do not so communicate, think, and appreciate? The accusa- 
tion that they have not reached those fortunate cognitive and affective states 
of mind is easily rebutted if for no other reason than that the charge must be 
based on terms and data capable of widely varying interpretation. 

A corollary to be considered here is that once outcomes are specified, the 
college must stand ready to defend each of them. There is a public relations 
plus in nebulous concepts. Anyone who challenges the college’s statement 
that it intends to lead its students to “exercise the privileges a* 1 responsi- 
bilities of democratic citizenship” is attacking Flag Day and the Fourth of 
July. But translate that exercise into particular habits of voting, campaign- 
ing, and becoming involved in public issues, and someone in the community 
will not approve. Once communicated, specific objectives will be questioned, 
and the more successful the institution is in bringing its students to the 
ability to perform the designated tasks, the more intense the questioning 
will become. Paradoxically, ambiguity, inefficiency, and instructional pro- 
cedures of unknown effect are, in this case, institutional strengths. 

There are matters of internal import also. Once objectives are spelled out 
in specific, measurable terms, instructional methods will become considerably 
more effic’enL. Having gone through the deliberate process of constructing 
the objet cives, instructors will become intensely aware of what they are trying 
to do and seek more appropriate ways of doing it. They may wish to prepare 
replicable media, so that when they find effective means of meeting their 
objectives they can use the materials again. Staff requests for mechanical 
equipment will be weighed on the basis of demonstrable value. One or more 
measurement specialists will have to be assigned to help the faculty gather 
evidence of student achievement. The work of the college research director 
will gain new dimensions, for it will then involve much more than his com- 
puting grade-point averages to the second decimal place. These matters 

“ Paul Douglass, Teaching for Self-Education as a Life Goal (New York: Harper & Bros., 
1960), p.29. 
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Experiments and Experiences 
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DEVFLOPING AND VALIDATING 
INSTRUCTIONAL MATERIALS 
THROUGH THE INSTRUCTIONAL- 
SYSTEM APPROACH 

Scarcely any prediction of the future of education, or evaluation of the 
impact of new technology on educational processes and product, fails to 
consider the significance of the population and knowledge explosions. These 
factors are and will continue to be the driving forces behind our attempts to 
better understand the nature of learning and to use this knowledge to stream- 
line our educational content, methods, and media. 

There is no need to dwell on these factors, however, since we are well aware 
of the problems facing us. Our concern is the solution to diese problems and, 
specifically, the role of the system approach in providing these solutions. 
Questions to be answered here include: 

1. What is the relationship of the system approach to the development and 
validation of instructional materials? 

2. What is the instructional-system approach? 

3. How can the system approach be applied in education? 

4. What is the role of the system approach in developing instructional 

materials? 

5. What does the process of validation involve? 

RELATIONSHIP OF SYSTEM APPROACH TO 
INSTRUCTIONAL MATERIALS 

The development of valid and meaningful instructional materials is totally 
dependent on the system for which they are developed and, thus, from which 
the need for them was derived. In discussing the development and validation 
of instructional materials, then, we must also consider the broader topic of 
the system approach. If any instructional objective is worthwhile, it will have 
been proved so by the application of the system approach. Valid objectives 
and, thus, valid instructional materials are the product of the system. 

The term programmed has come to be typically assooated with paper pro- 
grams and teaching-machine programs. Consequently, the term validation 
has been tied to the process of trying out these types of materials. These are 
unrealistic and misleading restrictions. Programmed instruction^ is a term 
that must be broadened to include the methodology for developing any in- 
structional material. Programming is the system approach to developing sub- 
elements of the total system regardless of the specific method or media used. 
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Therefore, when we talk of developing instructional materials, we are talking 
of programming instructional materials. 

As a performance system, programmed instruction provides: 

ORGANIZATION 

1. Measurable performance objectives 

2. Specific, relevant content 

3. Sequence and step size appropriate to the learner 

4. Measurable performance required 

COMMUNICATION AND CONTROL 

5. Active student participation 

6. EfiFective feedback and reinforcement 

7. Pacing controlled by demonstrated student comprehension 

PERFORMANCE MEASUREMENT 

8. Correction of student errors immediately 

9. Continuous recording for strategy planning and diagnosis 

10. Continuous recording to process achievement records 

THE INSTRUCTIONAL-SYSTEM APPROACH 

If we accept a generalized definition of system as a group of components 
or subsystems, each performing significant roles and functions contributing 
to the end product of predictable achievement, then education or instruction 
can be identified as a system — a rather complex system. The end product of 
the educational system is predictable achievement in terms of student per- 
formance. All components of the system — students, administrators, teachers, 
facilities, methods, materials, and support groups — act as components or sub- 
systems performing significant functions to produce learning. 

The instructor, the student, and the materials are the most visible com- 
ponents of the over-all instructional system, because it is in this setting that 
learning takes place and tangible results are produced. Implementation, 
however, is only a small segment of system operation and could not occur 
without the functions performed by all other subsystems — administration, 
curriculum planning and design, material production, performance evalua- 
tion, and so on. 

Through rigorous formal methods of analysis, the system approach results 
in the identification of all functions and tasks required to achieve the 
terminal-performance objectives — the end behavior desired of the student. 
The system approach is a process of design and control for: 

1) establishing the objectives of a system in precise terms; 

2) identifying the functions which must be performed to achieve the system 
objectives; 

3) determining how these functions may best be performed; 

4) organizing resources into an integrated, smooth-running system; and 

5) implementing, checking the efficiency of, and making necessary adjust- 
ments and corrections in the opeiating system based on recognized 
deficiencies or changing requirements. 

THE SYSTEM APPROACH IN EDUCATION 

Of course, the term system has many levels of application. A system may 
be the educational program of an entire state, for example, or it may be the 
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smallest se^ent of a course. To an instructor, one course may be a total 
system while to the administrator, it is a subsystem. The system approach is 
applied from the standpoint of administration, logistics, and curriculum 
development, and from the standpoint of the interrelationship and integra- 
tion of all of these elements. Regardless of the reason for applying the system 
approaA, and regardless of the size or scope of the system under consider, 
ation the basic methods and procedures are the same. Although v/e are con- 
cerned here with its application to curriculum-to the generation and valida- 
tion of purposeful, effective, and efficient instructional materials— we cannot 
ignore curriculum as a subsystem of the larger system from which the require- 
ments for specific materials are derived. ^ 

As a system, Ae educational institution, too, must clearly identify its role 
as a su system, in this case, a subsystem of the total system within which it is 

Li.r;T transfer stude^^ 

vifp terminal technical or vocation students? To pro- 

vide adult education? For what purpose? In what fields? How do these ob- 

integrate with other components of the total system, such 
community, or society as a whole? When these and many 
ther qu^tions about mission objectives have been answered, the instruct 
tional system to achieve these mission objectives may be designed. 

THE ROLE OF THE SYSTEM APPROACH IN DEVELOPING 
INSTRUCTIONAL MATERIALS 

':^e ultimate goal of the learning process is the achievement of relevant 
perfoimance skills by the individual learner. Thus, the focal point of the 

eduction!} learner. To prepare the individual adequately, the 

educational system must answer some very specific questions: 

1. What must the individual learn to assure success in the “real world”? 

v.m 1 T- 5««tmnous, up-to-date sensing and defining of rele- 

vant learning objectives in the changing “real world”? 

.2' “model” of instruction provides the most efficient process to assure 

s^aT/neeTs? achievement by the individual Lording to his 

questions provide the basis for developing and 
1 ating instructional materials. These answers are provided by the rigors 
of system design and are produced through the following process: 

1. The vocational-educational requirements for specific skills and knowl- 
edge are appraised. This involves the analysis of real-world employment and 
societal requirements, and the analysis of existing course structure and con- 
tent for appropriateness to these needs. 

analysis is produced a definition of the need-to-know func- 
LrP Li requirements-the gross tasks which must be learned for 

^ccessful future achievement— organized and grouped homogeneously 

^ foimulation and desi^ of disciplines and 

analyzing and breaking tasks down to more finite specifi- 
cations of terminal behaviors in “doing” terms continues to the point that 
an entire course is described in behavioral objectives. These objeLves and 
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provide Aebasis for evaluating thesucces, 

seIert“in^of ’ arhfevement by individual learners demands the 

trnintn ^ relevant skills and knowledges which, on completion of 

T^ni^rz of"S“t “““""■'y- The development 

Ot curricula and of instructional materials must be based on a s^rate^ that 

*e rokT/ the''“f ‘Coring all phases of instruction. TOs is 
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It ®PPr<»eh is a self-adjustive performance system, 
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by thf ieSne^I- th ® terminal or final proficiency to be achieved 

to insure the snrr»« f i **"* appropriately designed instructional steps 

perfomanm ohWti f /n™-" '“‘’'”8 Prostated terming 
p rmance objective. (Design in regard to instructional steps refers to the 

m^t appropriate sequence and method/media of presentation.) 

teiSL?WoZ-^r “ predictable achievement of prestated 

eiminal performance specifications representing only the relevant concents 
principles, and techniques required for “knowing” and “doing” skills. ^ ’ 

thf nSl'for'Ti^ifi^”* ™ “^“'Sning the instmctional system and identifying 
the need for specific instructional materials is the prespecification of the 

dZed 2 P“*” '^^‘>■■’8 a^chie^emeZXlK pre! 

ments^a2^2 t *° "“d-to-know teaming requhe- 

Sorre the 2 f ’^“'demonstrations and exercises, to establish and 

preseZtion 22? *° ’*,'®“™=d. It prescribes the sequence and order of 
I^esentation of instmctional components to be included as integral parts of 

establishes the rote of instmetor and stuSnt?2ea2 

2 2?”? significance, indicates the means f?r mm 

?dte22232, 1 based on the measured understanding of 

inmvidual students for progressive steps along the path ^ 

^e functional teaming path is developed through a series of analyses 

Ea* successive an^ysis phase results in a more finite statement of what must 

e nown or one by the learner. Each level of objective is analyzed to derive 

ne2ss?^“for°the‘riri“"‘ ' ^ Pf^ide *e guidance 

necewary for the development of instmctional materials to produce the 

terminal ^ormance in the student. Criterion measures or te2Ze?tions 

are stated for each objective. These provide measurement not only of student 

achievement, but of materials and methods as well. 

the functional teaming path has been established can method/ 
media deasions be made. Determination of method/media combinations will 
depend on stimulus-response requirements of the teaming tasks Based on the 

7e2e fZr® •’-tP* °f leamig“?an? 

ro bTustd? Th"’' n ins^cdonal method 

to be used? Through which media should it be presented? 

aI1^2,Z •*’' ‘f*® ”*"’t» “"d constraints of the over- 

all system. Tie optimum in method/media is weighed against real-world 

economics-the capabilities of the system. The decisions thl i2drres!Ih in 
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the total course design. It remains, then, to design, develop, validate, and 
implement the materials. 

What the student must know and do is specified through the analysis 
phases. How the student will achieve the knowledges and skills is determined 
by the method/media decisions. The next step requires synthesis of all speci- 
fications in selecting and developing materials. 

For some learning steps, existing or “off-the-shelf” materials might meet 
specifications. Often, new materials must be designed and developed. The 
latter might require technical experts, personnel skilled in programming 
and audio-visual techniques, and faculty members specially trained in the 
system approach. Development of other materials might be subcontracted to 
industrial organizations which have personnel and facilities to meet the re- 
quirements. 

Developing materials for the instructional system is one of the most critical 
phases of system design. All analyses have been directed toward specification 
of finite activities on the learner’s level leading toward his achievement, and 
^ecification of criteria for measurement and conditions for performance. 
The materials generated must reflect all the aspects of the analysis. The 
materials furnish the point of contact with the student. The materials must 
communicate clearly; must apply the optimal methods; must be logically 
sequenced at the student’s level; must allow for active response and feedback 
to the student, the instructor, and the designer; must be designed to provide 
practice, reinforcement, and motivation; and must be flexible enough to 
accomiuodatG for individual differences in learners. 

OAKLAND COMMUNITY COIXEGE — ^AN OPERATIONAL 

MODEL 

Probably the best way to illustrate this process is to describe how an oper- 
ating system was developed. Such a system is Oakland Community College 
a junior college complex in Bloomfield Hills, Michigan. In 1965, O.C.C. 
opened its doors as the only institution fully committed to the instructional 
system approach applied to administration, management, curriculum desim 
and instruction. ° ’ 

Prior to the enrollment of the first student, O.C.C. went through the rigors 
of system design I have described. The mission objectives were stated in 
terms of the role of the college— presenting continuing education, technical- 
vwation, developmental, and transfer programs according to the needs of 
the community. With these basic objectives in mind, the staff analyzed the 
needs m these areas through consultation with employers and other edu- 
cators, in the light of their own experience in the various fields. From this 
analysis they established the disciplines and courses necessary to fulfill these 
needs. Further analysis of specific skills and knowledge areas produced de- 
tailed course outlines in terminal student-performance terms— v^hat the stu- 
dent must know and be able to do after completing a course or a specific 
segment of a course. This process included the development of criterion 
examination items, based solely on the performance objectives established 
these items to be used to measure the effectiveness of methods and materials 
and to assess student progress. Detailed objectives so developed were con- 
stantly checked against the more gross objectives to insure that their intent 
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Still fit in with the scheduling, evaluation, and administrative con- 
straints of the over-all system? 

m affect the development of instructional 

materials. I hey went into the design of the O.C.C. system in order to pro- 
vide the optimum learning environment for the learner. 

VALIDATION OF INSTRUCTIONAL MATERIALS 

and measurement, is the degree to which an instrument 
achieves what it purports to achieve. Thus, validation is the process whereby 
instructional materials are evaluated to determine to what extent they achieve 
whi^ they were developed. This process in no way implies 
aluation of the usefulness or appropnateness of the objectives. Such evalu- 
ation must be done in the design phase, before the materials are developed. 

'imolv fZ; V laborious process. It is not 

amply a spot check of the over-all effectiveness of an instrument after the 

fhf 'lifl P®""^ P"‘ and continues for 

o the instrument. As long the variations occur in the students in 
me program, in the environment in which it is used, or in any other aspect 
of use and administration, validation is necessary. However, I will restrict 
m^elf here to the validation associated with producing the first operate 
model of an instructional presentation. 

„ of instructionai materiai, standards 

must exist. These standards exist in the form of the objectives and their 
coirespondmg criterion examination items, and in the more detaiied cri- 

t^s°e”,^rT? oariier. In the case of programmed instruction, 

these more detaiied criterion measures are often caiied criterion frames— 

i^es which are strategiraiiy piaced in the sequence of instruction to check 
the students oimprehension of a particuiar concept and, thus, to check the 
^ectiveness of the sequence. Whatever the name and whatever the type of 
insnncuonai materiai being devised, these measures shouid weigh he^iy 
in the vaiidation process, and the product must be continuaiiy cWtH fo. 

Validation is on-going throughout the development process. From the be- 
ginning, the writer guides the students to criterion achievement As he 
deveiops sequences which he feeis wiii achieve this, he wiii try them out 
often on a one-to.one basis with a student. Once the totai pack^ has been 
^ough the process, and the confidence ievei is high, the package is vaU- 

larger groups of the popuiation, being refined and 
^ defiaenaes in student achievement are noted. At some point 
when the unit aclueves acceptable standards, it is a “final” product, ready 
for introduction into the operating system. ^ 

CONCLUSIONS 

The system approach is a logical process of analysis and synthesis The 
ngors of system design force the identification of specific objectives and goals 
at all levels and, as elements of the system are implemented, assures the 
constant evaluation and iteration (checking back) of the many elements 
of the system to one anoAer to insure that they are compatible, consistent 
and properly integrated. The system approach provides a constant, on-going 
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goal and performance evaluation, so that the system is up to date in its 
mission objectives and achieves these objectives adequately. 

In regard to curriculum and instructional-materials development, system 
design produces learner-oriented, behavioral objectives based on the true 
needs of the learner. These objectives guide the development of instruc- 
tional materials which will produce in the student the behavior known to 
be required in the profession or vocation of his choice. 

With such detailed and specific guideposts, the developer of instructional 
materials has the tools whereby to measure effectively his progress in achiev- 
ing the objectives and in evaluating the success of his materials. He con- 
stantly evaluates student achievement in relation to these objectives, making 
adjustments and corrections where lack of student success indicates the need. 
In this manner, the system approach to education insures valid, educational 
goals and curriculum content, and efficient, effective achievemait of those 
goals in terms of a consistently high level of significant student achievement. 



S. N. POSTLETHWAIT 



AN AUDIO -TUTORIAL APPROACH 

TO TEACHING BOTANY 

HISTORY OF THE AUDIO-TUTORIAL SYSTEM 

The audio-tutorial system began approximately five years ago at Purdue 
University as an attempt to make some adjustment for the diversity of back- 
grounds of students in a freshman botany course. The course involved 380 
students and was a four-hour credit course. It mainly served freshman stu- 
dents in the Schools of Pharmacy and Agriculture. These students had 
attended a great variety of high schools, so that some had received very 
excellent training and others relatively poor training. Students with equal 
capacities could not perform equally well because of this difference in back- 
ground. To assist the students with poor backgrounds, a special lecture on 
tape was made each week and filed in the audio-visual library. 

Students presumably would be able to compete more effectively after 
hearing the supplementary lectures. During the preparation of these lectures 
It occurred to me that the students might relate subject matter in the text 
to that covered in the tape lecture. Later it seemed logical to use their lab- 
oratory manuals in connection with the taped lectures. Still later it seemed 
feasible to provide the student with plants and experimental materials so 
that these too could be related to the laboratory manual, textbook, and 
tape lecture. Ultimately, the discussion on the tape was no longer a lecture 
but rather a discussion on a one-to-one basis, one teacher-one student m 
which I was tutoring the student through a sequence of learning events 
The tape was prepared by arranging the various learning items on a table 
before me, and I talked into the tape recorder as though I were helping a 
friend to study. Learning events included a great range of experiences: 
reading^ from the text, experimenting, collecting and analyzing data, ma- 
nipulating a microscope, watching a time-lapse movie, observing plant speci- 
mens, charts, diagrams, and photographs, and listening to brief lecturS^or 
discussions. The success of the initial tapes encouraged me to run an ex- 
periment with thirty-six students for one semester that further confirmed 
the potential of the audio-tutorial system. At the end of the second semester 
of experimentation, I met with these students to restructure the botany 
course, disregarding all traditional limitation and placing total emphasis 
on student learning. We would eliminate all busy work and attempt to 
adapt the method of presentation to the nature of the objective. 
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THE RESTRUCTURED COURSE 



The restructured course included the following study sessions: one hour 
per week— General Assembly Session; one-half hour per week-integrated 
Quiz Session; and an indefinite number of hours per week— Independent 
Study Session. ^ 

The Independent Study Session (ISS) involves the student in a great variety 
of learning events. Basically, these events are programmed in the voice of the 
senior instructor through the use of audio tape. This study session is con- 
ducted in a special learning laboratory which is open from 7:30 a.m. to 
10:30 p.M. Monday through Friday. The student comes in at his convenience 
and as frequently as he wishes. He studies until he feels that he has mas- 
tered the subject matter and he is free to omit or repeat any part of the study 
An instructor on duty gives assistance when asked and attends to any rou- 
tine matters that arise. Twenty-eight to thirty booths in one learning lab- 
oratory accommodate five hundred students for the equivalent of four hours 
of conventional contact time. Each booth is equipped with a tape player, 
appropnate audio tapes, an 8-mm. loop film projector, a microscope. live 
specimens, and any other material pertinent to the week’s work. Ah' booths 
are set up identically. The student is tutored by the senior instructor through 
a series of learning events, which may include listening to the senior in- 
structor introduce the week’s work, reading specified materials, comparing 
speemens with diagrams, examining specimens, doing experiments, collect- 
ing data, and any other activity that may be useful to him in the learning 
process. Matenal too bulky to be included in the booth is placed on a dem- 
onstration table, and the student is requested to use such materials in the 
appropriate sequence by turning off the tape and going to a specified location. 

Long expenments or small research projects are directed through the use 
of mimeographed materials. Two such projects are required during the 
course of the semester. Full instructions are given for the first problem and 
propssiyely more is left up to the student with each succesdve problem 
Each project is written in the style of a research paper and requires the reai 

The General Assembly Session (GAS) allows the senior instructor to ex- 
press his personality and to set an intellectual tone for the course. The stu- 
dents can accomplish those learning experiences which v-:an best be done 
vicariously in large groups. For example, guest lecturers aud long films are 
presented in this session. ° 



The Integrated Quiz Session (IQS) is a modified seminar and oral quiz 
consisting of eight students seated informally around a table with one in- 
structor. The instructor is supplied with the various items included in the 
leaniing center the preceding week, and these items are used as a basis for 
student discussion. All students are asked to discuss the items in turn and 
are asked to do so in a specified pattern or format. First, the item is to be 
Identified; second, the student is to tell its role in the week's work or ob- 
jectives; OTd third, the student is to explain how it fulfills this role. These 

'o 9 as plant specimens, a micro- 

sco^, 2x2 shdes, diagram or chart, a time-lapse movie, all or parts of ex- 

penmental equipment, or any other materials which have been used as a 
subject of study during the preceding week. The student’s perfor m. ^... j. 
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evaluated immediately on the basis of 0-10 points. It the instructor is very 
impressed, the student is placed in the category of excellent and receives 
a score of 9. If the instructor is not very impressed, the student is placed in 
the category of mediocre and receives a score of 7. If the instructor is unim- 
pressed, the student is placed in the category of poor and receives a score 
of 5 or less. Six is a passing score, and all scores are subject to change as 
the discussion continues. Any student may comment on any item, and the 
instructor may raise his score accordingly. The items are distributed to the 
students in sequence, so that the theme (or themes) of the week are clarified 
and experiments lead progressively from experiment A to experiment B to 
experiment C, and so on. This progressive relationship is retained during 
the session. This session has been an effective feedback mechanism for in- 
forming us of the success or failure of any program sequence of experiments 
and often provides dues for improving our approach. It also helps to clarify 
the appropriateness of the communication vehide used in attempting to 
achieve the objective. It turns into a miniaturized seminar and thus enables 
many students to see relationships and concepts which were not evident &om 
the Independent Study Session earlier. The IQS is also an effective tool for 
preventing procrastination on the part of the students. 

EFFECTIVENESS OF THE SYSTEM 

Two questions most commonly asked concerning the system are: 

1) Have we not now eliminated the personal contact important for moti- 
vation? 

2) Is this not now a “spoon-fed” type of operation in which there is no 
opportunity for student discovery or inquiry? 

In answer to the first question, personal contact is actually enhanced. We 
have now relegated mutix of the routine of teaching to a routine veh'cle and 
the teacher’s time now can be devoted to meaningful personal contact. The 
opportunities for personal contact are as follows: 

a) as in the conventional lecture system, the senior instructor is available 
at the General Assembly Session for this kind of personal contact, such 
as it is; 

b) in the Independent Study Session an instructor is available to give di- 
rect attention to individual needs on a one-to-one basis for any problem 
requiring instructor assistance. Also in this session students may visit 
with instructors al>out any additional aspects of the subject matter they 
find interesting; 

c) the IQS provides an opportunity for every student to become well 
known by at least one instructor in the course, and for every student to 
know at least one instructor very well. An additional opportunity is 
available for every student to know many instructors well, though there 
is no alternative but to become well acquainted with at least one in- 
structor. 

The second question, concerning inquiry, is also answered in the affirma- 
tive. First, however, may I define levels of inquiry? Inquiry occurs at various 
levels, with the maximum or first level of inquiry represented by research. 
The second level of inquiry is experimentation which can be completed 
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^ three-hour laboratory. The third level of inquiry is one in 
Idll., ? h"’! " V i “perimentation i. completed by Llttructor, 

““d “=*'y“ data tom *e toult,. The 
'Tn?? VI *' “"d*nt with data and ask him to 

meJly a d“toton ’ >’“* 

Ailhel^^Telir? feaaiWa “"der the audiwntorial system. 

Ae “iniature research projects, 

Af ^ requires our guidance throughout the project and the 

i u!* initiative of the student. In the first 

problem IS defined, the materials and methods are described 
Ae student IS told what data to collect, and he is asked to analyi tS 
data and wnte up the project in the format of a scientific paper. The second 
project IS completed by those students who hope to make an “A” in the 

hirL^ d^finTrl by the materials available to 

ri f ^be problem, decides on the experimental procedure, what 

fsdentmc 'be form of 

At the second level of inquiry, a problem is defined for an experiment 
requinng two to four hours and is done in the ISS as well as u^er the 
audio-tutonal system or under the conventional system. The subsequent 
levels of inquiry are also handled effectively in the ISS. The results of the 
have been positive from every point of view. Better instruction 
can be given with equal or less staff and space. Grades and student interest 

stmctlZ equivalent level^of S- 

SUMMARY 

J moments to discuss the philosophy of the audio-tutonal 

system as I see it, m retrospect, after five years of experience? It is sometimes 

bonHH be true!kowever, “education*’ 

^ould be a science. The scientific method demands that one begin by 

defining the problem. The problem in education, simply stated, i? that 
learning must be done by the learner.” While this is not a very profound 
observation, it stands to reason that if learning is done by the learner the 
educational system should provide activities requiring student involveLnt 
oA teach^ and student alike should be concerned with the kinds of 
artivities and situations that contribute to learning. If these activities and 
situations can be identified, the teacher is obliged to provide a course struc- 
ture that permits the student to engage in these activities, and the student 
IS obliged to engage m them conscientiously. Below is a list of some of these 
activities and situations as I see them. 

1. Repetition. There is little question but that the nature of many obiec- 

to for their aAievement. However, repetition ought 

to be presented in an intelligent fashion and be adapted to the individLl 

student For example, a student who has learned about 
Ae Krebs ^cle in high schc^ biology has little need for extensive repetition 
of this study in a college biology course. On the other hand, a student who 

cycle in his college biology course for the first 
time may find it necessary to repeat this study or certain portions of it a 
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great many times. In a coune with five hundred students, the teacher cannot 
^sibly adjust repetition to individual student need. Only the student can 
determine intelligently how much repetition is necessary. 

2. Concentration.^ Most classrooms are not organized to permit students 
to concentrate during their study. Students distract one another, and other 
disassociated events may occur to divert the student’s attention from the 
subject at hand. The audio-tutorial system isolates the student from the sur- 
rounding environment by covering his ears with earphones and placing 
him in a booth to reduce his awareness of his surroundings. 

3. Association. In a study of plant science the major objective is to learn 
about plants. Therefore, a study of plants should be conducted where olants 
are available for observation. Diagrams, charts, models, photographs, and 
other such devices should be “a means to the end” that students direct their 
attention to the^ plant itself. The audio-tutorial system provides the student 
a plant at the time he reads about it and does experiments. 

4. Ai)propriate-size units of subject matter. People vary considerably in 
the amount of subject matter they can grasp in a given amount of time. 
Pr^-ammers have demonstrated that most people can learn almost anything 
if It IS broken into small enough units and Ae student can take time to 
become informed about each unit before proceeding to the next. Any pro- 
-am of study, therefore,^ should permit each student to adjust the size of 

to his own ability so that those who can absorb large quantities 
of information may do so in an unrestricted fashion and others may pro- 
ceed more slowly. The audio-tutorial system allows the student to proceed 
at his own pace and to break the subject matter into units commensurate 
With his ability. This is especially important where the learning events are 
seque^d with subsequent events that depend on a mastery of preceding 
ones. The human mind, with its limited attention span, is frequently dis- 
tracted during the presentation. If distraction occurs at a point that is par- 
ticul^ly critical to subsequent units of information, the student’s deficiency 
may frustrate the subsequent learning experience. Presentation of material 
over a long span of time may result in progressively increased frustration 

assumes the attitude that the subject matter is too 
difficult for him. In order to maintain status with his peers, he may develop 
an attitude of “I don’t want to learn this material” simply as a defense 
mechanism. Experiences such as this throughout several years of exposure 
to formal education may cause many educatable people to develop mental 
Wocks which are difficult to overcome. The same information presented to 
the same student in a setting where the student can make each foundation 
idea firm before proceeding to the next can result in successful learning 
Success begets success” and successful experiences will usually encourage 
Ae student to greater achievement. The educator could well afford to learn 
from the successful construction engineer who first pours a concrete founda 
tion that is carefully shaped and positioned to support the future structure' 
and then permits this foundation adequate time to become fixed or firmed 
before placing on it the subsequent materials. Bricks and mortar are laid 
alternately, with each bnck and measure of mortar carefully placed to pro- 
vide a bed for the positioning of the next bricks to be laid. Only in educa- 
tion do we pour forth the units of subject matter along with the cementing 
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materials a a fixed rate, mixing together the bricks and mortar without 
regard to the many other factors which may affect the result^t organization. 

5. Adapting the communication vehicle to the objective. Botany is a com- 
plex of various subject matters and requires a great variety of learning ex- 
periences. These experiences may include handling plant specimens, wac - 
ing time-lapse films, viewing photographs, reading textbiioks and jou 
armies, listening to discussions by the senior instructor, visiting with col- 
leagues. No single vehicle, such as a lecture or a textbook, can achieve the 
full spectrum of objectives for this complex subject. The student s 
ences should not be confined to 8-mm. film, audio tape, or ^^y «ther of 
the great variety of communication devices which are now available to us. 
in cfses where ihe development of a procedural skill is necessary, there is 
no substitute for the student doing this procedure himself. A 
tured course, therefore, would carefully define objectives and not try to mold 
objectives to fit a favorite medium (lecture, for example); it would use the 
Sm best adapted to the objective. The audio-tutorial system permits 
this kind of student participation and enablp one to bring to bear the cor- 
rect medium commensurate with the objective. ^ . j-c 

6. The use of multimedia. Individuals differ in their responsiveness to dif- 
ferent kinds of communication. Some people learn well reading, 

some by auditory communication, and others by litera y handling sj^ci- 
mens and doing experimentation. While some of my colleagues t^mk ^ 
intellectual achievement is accomplished orily through reading, J 

opinion that many poor readers are as intelligent as good waders an y 

become literally more knowledgeable than good "’^^^.^"’' .'^/^^irirnTore 
mitted exposure to subject matter through a communication vehicle more 

su’V'd to their receptiveness. The audio-tutorial system thus provides an 
opportunity for subject matter to be covered in a great variety of w.iys with 
the^studenf exploiting that medium which communicates most directly and 

learning activities and situations. The significance of 
integrating learning events was brought abruptly to our a.tention by an 
acciSntal positioning of two experiments. Subject matter from expenmen 
A wl neceLary for understanding the subject matter of expenment B. For 
a number of seLsters the students had had little or no difficulty transferring 
iiitZation from experiment A to experiment B One semester however 
I noticed that more students were having difficulty with this nansfer o 
Intoion 1 tracing the possible causes for the diffiailty, I discover^ 
that during the preceding semesters experiment A and experiment B had 
been in close prLimity. Some new materials inserted in the course had 
Lced the pladng of experiment B on the opposite side of a demonstration 
table from experiment A. Although this distance was little more ‘han *ree 
feet the disaLciation in space resulted in fewer students being able .o 
transfer information from experiment A to expenment B. It stands to rearon 
ken that if this disassociation is extended in space by an 
tance still fewer students will be able to make the transfer of information. 
One can extrapolate further and assume that if the disassoaation is not only 
in space but in time as well, still less students will be able to transfer the 
information. While the proximity of positions of materials is not a very 
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intellectual challenge to a teacher, this experience served to emphasize that 
many of the students’ problems are not caused by the difficulty of subject 
matter but rather by these relatively simple factors. It stands to reason that 
It learning events are to be complementary and to have some relationship, 
they should be brought into close proximity and properly sequenced. The 
conventional structuring of a lecture, recitation, and laboratory does not 
ake this into consideration but rather may expose a student on Monday 
to a lecture concerning a given subject, perhaps on Wednesday the student 
does experiments related to that subject, on Friday a recitation will involve 
the student m some exposure to the subject and then on Sunday night, late, 
the student may read on this subject from his text. The audio-tutorial sys- 
tem permits the student to bring all of these learning experiences into an 
integrated sequence so that each learning event may enhance or complement 
the adjacent ones and thus result in a synergistic effect. One might compare 
IS anal^ously to an orchestra. Many musical instruments making sounds 
in a random fashion, result in noise or cacophony; however, these same 
sounds. If given timing and placed in an appropriate sequence or relation- 
ship one to another form a melody. I am suggesting that there is a melody 
of learning and that teaching i?, indeed, an art. It is the art of sequencing 
Corning events into a meaningful experience for students. 



Education is a saence in which one must define the problem first and 
then go about logically developing a procedure that permits a student to 
engage in those activities which result in learning. It may require a total 
restmctunng of courses and reorganization of approaches. Teaching is an 
art, but the artistry comes not through the use of the teacher as a communi- 
cation device but rather through his skill in determining objectives and in 
developing the matenals and sequences which will enable the students to 
achieve those objectives in the most efficient and effective manner. 

Many of us find this approach to education a little difficult. Teachers 
and educators are the most tradition-lound group of individuals I know. 
Thp got Ais way in a logical, evolutionary sequence, the explanation of 
which is relatively simple. In the days of Arhtotle, the source of information 
was the scholar and he was the communication w^icle. Contact between 
the student and the educator was through lecturing. It is amazing that many 
of us still teach in this fashion, feeling that our contribution is to expose 
to the student our knowledge of the subject matter, and many people who 
want to Income teachers do so merely because the lecture is an ego-inflating 
device. We find it an exhileratmg experience to stand before five hundred 
people and to mystify them with our great knowledge of a subject But in 
this age there are many communication devices more effective than the 

human being, and ego-inflation of scholars is not a worthy objective for an 
educational system. ^ •' ^ 

We lost sight of the basic purpose of education a long time ago When 
there was one teacher and one student, the teacher focused on the indi- 
yndual needs of that particular student, but when the teacher had two stu- 
dents, the focus was Ranged to the needs of the teacher, and the two students 
had to assemble at the convenience of the teacher. When the situation ex- 
panded to mvoJve so many students that two teachers were necessary, one 
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teacher became senior, and a new group of individuals with individual 
problems was evolved: the administration. It is logical to select for admin- 
istration the most aggressive and most skillful individual at problem solving. 
It is logical also that such an individual would solve the problems whidi 
were close at hand. During the years, divergent evolution has occurred to 
produce a community of individuals who are concerned with problems of 
constructing buildings, obtaining funds, etc., and learning problems are 
given lower priority. With our administrators preoccupied with these prob- 
lems, only lip service is given to such mundane things as the proximity of 
experiment A to experiment B. Such small, insignificant items are cast aside 
in favor of the more challenging and interesting activities associated with 
the vast numbers of students and big-time education. 

I wt>uld like to cite just one example. A certain university begins its 
semester with the first classes meeting at 11:30 a.m. on Wednesday. I chal- 
lenge educators at that institution and at any other institution to show me 
a course for which good pedagogy dictates 11:30 a.m. on Wednesday as the 
appropriate time to begin the semester. I know of many courses, multiple- 
section courses, for which this timing is clearly a disadvantage. Multiple- 
section courses which meet on Monday, Wednesday, and Friday will have 
some sections which will have been exposed on Wednesday afternoon and 
Friday aftern«X)n, and other sections which will have been exposed only 
on Friday, so that the subsequent week’s work will be totally out of syn- 
chrony. As a result, instructors and students alike recognize the impossi- 
bility and impracticability of this situation, so that students do not show 
up on Wednesday afternoon — and if they did, they would find a sign on the 
door saying, “No class today.” For all practical purposes, it is impossible to 
start course work until Monday morning of the subsequent week. 

Now I ask you, if good pedag^ does not dictate that classes begin at 
11:30 on Wednesday, what criterion is used to establish the starting time? 
The answer is simply that this starting time is an administrative convenience 
and that administrative convenience is taking precedence over sound peda- 
gogical procedure. This is merely one example, and if time permitted, I 
could cite you many more. 

One more thought. It was suggested to me that if one wishes to attract 
outstanding faculty to a university today, it is necessary to provide ideal 
teaching conditions. I should like to analyze this statement for you. What 
is meant by outstanding faculty? Outstanding faculty on most campuses are 
Nobel prize winners or those who have demonstrated competence in re- 
search activities. And what is meant by ideal teaching conditions? The 
answer is, few hours in the classroom and highly selected students who will 
learn in spite of the instructor. We have come to the point where instructors 
consider it a promotion when they are given the best students in the uni- 
versity or high school. I am suggesting to you that this is not a professional 
attitude. What would you think of a doctor who wished to take only those 
cases which he could cure by merely dispensing aspirin? Most of us would 
say tliat this wish is unprofessional, and we would not want a doctor of 
this kind. We want a doctor who would like to concern himself with the 
hard-to-get-well cases, those cases which are challenging. If this be true, 
and if teaching is a profession, a professional attitude would demand that 
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we too would find the hard-to-get-well. cases most challenging. Humbling 
as it may be, self-examination may br; in order for us to determine whe Aer 
we really fulfill our role in the educational process. Are we succumbing 
to the ego-inflating exercises which display our great knowledge of tlm su - 
iect matter, or are we willing to accept our responsibility to provide the 
facilities, provide the guidance and direction, and provide the motivation 
to help students learn? Let us be honest with ourselves and true to our 
commitment. 
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SOME REFLECTIONS ON 150 

man-years using the 

SYSTEMS APPROACH IN AN 
OPEN-DOOR COLLEGE 

You have already heard from our “patron saint” Samuel Postlethwait of 
Purdue University. We feel deeply indebted to Dr. Postlethwait for his in- 
sight, courage, and pioneering spirit, a landmark in the revolution of instruc- 
tion in higher education. Today, as one of his admirers, I should like to report 
on the adoption of his approa^, using systems, in an open-door community 
college. Since we have more than 150 professionals engaged in our efforts, the 
title of this paper appears justified. 

It is most appropriate that we make this report about our efforts at Oak- 
land Community College at tliis conference on the UCLA campus, since B. 
Lamar Johnson ’s the person most responsible for our having the courage to 
undertake such a massive experiment in higher education. The Noi th Cen- 
tral Association of Colleges and Secondary Schools assigned Dr. Johnson as 
our consultant, even though he has resided outside our area for man 3 . years. 
I assume that this was done because we had proposed making extensi -e ex- 
ploratory studies before coming to a decision affecting the nature of our 
curriculum and instructional program, and because he is recognized as one 
of the most knowledgeable— if not the most knowledgeable — person in the 
country in this field. During his visit in January 1965, we were weighing 
the possibility of being partially or entirely innovative in our instructional 
program. In his thoughtful, friendly, but persuasive way, Lamar discussed 
with us the need for more “islands of innovations” in the community college 
movement. 

If we have any success, Sam Postlethwait and Lamar Johnson can take the 
credit for giving us the model and courage! 

SYSTEMS— AND A NEED FOR CHANGE 

Many of you see the perceptive writing of Ralph McGill. Every few weeks 
he writes knowingly about some educational development. As a commentator 
on the contemporary American social scene, he apparently considers educa- 
tion a crucial aspect of the social matrix. In a recent column, headed “Need 
for Hurry — Out with Old Sc.iools,” he said: 

A flat statement that the Unired States public school system is obsolete and should 
be abolished because it cannot any longer do the job for which it was created is, for 
most persons, a verbal slap in the face. 
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Th'l has begun on doing just that— abolishing the old system 

iow IT"' " The public school ,u. 

for which It was created. It hasn’t b«n doing die W> for a ^ Ln„ 

Thm-e IS massive evidence, much of it visible to the naked eye. to sLain dird^.' 
Since we in the community-junior college movement are attPmnfinos 

flir^STrlttrSn'T P"“4stem. and 

Ih!. e ® “PPliraWe to our concern, let us listen to miothef 

thoughtful observer of American society. John W Gardner in ht! cff 
Renewal, opens the third chapter, on ’'Versatility,” as folW ' 

inni;ing''4'etTy1totenrTi''reLS f 
of ndniand theLn^S^S^^: 

of continuous change and growth on th^ nov-f e-u ® ^ ^ instruments 

have fashioned a sysim 

earlier innovation rather than teaching them to inn^ate? ^ 

I often quote the work on creativity done by Calvin W Tavlor and hie 
assoaates. In the summary statement, “A Look Ahead,” T^yl^ s^tates: ^ ^ 

An implicit criticism of conventional methods of eduration tn. Koe. • • 

teacher.* ^ ^ passive target of a 

There have been numerous studies and reports by educational eroune ri. 1 T 
^ for change and outlining some of the very obvious resolutiras neeSd 
The Amenran Council on Education’s Commission on the Colleee Student 
in a report. They Come for the Best of Reasons, conclX: ^ 

ixhe 

here suggests that many, if not most, colleges should review^hri 

" -«==s.*'i'2rs 

Economic Prog. 

the Sbrnt^’i”*: ^--4 

jnw^em] approach has two main features. First, objeedves are stated clearly in 

^(New York, Evanston, and London: Harper & Row lOBVlOflAN oi 
'Creatmty (New York; McGraw-Hill, 196h,m 388 P’ 

(Washington, D.C.: The American Coundl on Educadon. 1958), pp. 43.44. 
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performance terms rather than in particular technologies or pre-existing models . . . 
The advantage of specifying objectives in system terms is that it forces decision makera 
to so delineate the factors that a rational comparison of alternative solutions is 
possible. 

The second feature of the system approach is its emphasis upon the interrelations 
within a system. The usual approach has been to divide a problem into more man- 
ageable subproblems . . . Since any one problem is so directly linked with others, it 
has to be viewed in its entirety. In short, what a system approach implies is compre- 
hensive planning so that we can trace out the effects, progressive and regressive, of 
any set of choices and decisions upon all other relevant decisions.* 

In March 1962, a two-week meeting sponsored by the United Nations at the 
UNESCO house in Paris, France, was attended by educational representa- 
tives from a majority of the countries of the world. The subject of the meet- 
ing was “New Methods and Techniques in Education.” One of the major 
conclusions of the expert group concerned the implications of these new 
media and methods for educational systems: 

A. Particular attention is recommended to the development and use of imaginative 
ways of combining, for maximum educational gain at minimum cost, the resources 
of mass-media, of self-instructional programming methods, and of teacher-teams 

B Special emphasis should be placed on adapting to all media, the techniques 

of feedback from individual students Such feedback to the producer should con- 

sider factors of acceptance and attitude as well as instructional efficiency. 

C. Research of a fundamental natitre is needed to improve basic understanding of 

the learning process 

D. Special emphasis should be placed on developing the potential of individual 

programmed instruction methods 

E. An intensive effort should be devoted to obtaining and collecting data on com- 
parative monetary costs and expenditures required for alternative means that seem 
to be capable of attaining a particular kind of needed educational outcome. Factors 
taken into consideration in collecting such data should, however, not only be the 
monetary outlay, but also the effect on manpower, on the requiA ed time, and on the 
improvement of quality of instruction.® 

This is the background which provided us at Oakland with the motivation 
to develop a college-wide systems approach to teaching and learning. Interest 
in what we have done may in large f art emerge from the fact that we are the 
first institution to use a systems approach throughout its curriculum. In a 
proposal written for our Board of Trustees, Litton Industries concluded: 

It is clearly indicated that the Oakland Community College system approach repre- 
sents the first full-scale operational model of higher learning which totally reflects the 
recognized needs by international educational and training authorities. 

DEVELOPING A SYSTEM 

Before we designed our instructional program, we made a review of litera- 
ture — supplemented in some cases by interviews and observational visits — in 
three areas: 

1) principles of learning; 

‘(Washington, D.C.: National Commission on Technology, Automation and Economic 
Progress, February 1966), p. 99. 

^New Methods and Techniques in Education, UNESCO/ED/190 (Paris: United Nations 
Educational, Scientific and Cultural Organization, 1962), multilithed, p. 8. 
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2) class size and space and time utilization; 

for example, some of the work at 
L.» K Atlantic Umversi^, System Development Corporation’s com- 

Purfue Professor Postlethwait’s work at 

'"™s'i8Ption and review, we concluded that there are 
^tTJZopT' ’^^Snized in any plan that we 

1) motivation is primary; 

2) the active learner learns most— and in a shorter time; 

S ^ u necessary to accelerate and raise the quality of learning. 

On the basis of these findings, we developed a plan which is a learner, 
centered, systems approach to instruction and which features a learning lab- 
feedback. In describing and discussing what we are doing at 
Oakland, in a recent issue of the /unior College Journal, I wrote in partf 

Individual study of learning sequences developed by the instructional-svsteni«i 
approach in a tutorial laboratory using multimedia employed at O.C C presents a 
striking contrast to the methods and techniques of conditional instmcdon r^n! 
ventional meth^ of teaching are basically teacher-oriented or “open-loop” instruc- 
tiwal systems. The teacher plans and organizes his subject matt» presentation in 
tenm of coverage of material in specified units of time; he tells SoSS oTsS 
what he considers to be relevant based on his best estimate of what is important and 
what degree of understanding he wishes to achieve in his students. Littk provision 
is made for directed and continued student response and correct answer confirmation 
as Ae prime critenon for the design and pacing of instruction. 

The student usually plays a passive role, being neither required nor able to respond 
and receive correct answer confirmation in the learning prLss. ^ 

There is usua ly no finite prestatement of final or terminal performance obiectives 

IfaSf aSpabT^' ““ ‘■'o do” 

conventional “open-lwp” instructional models, the student is evaluated by 
ThP f tests which sample the material covered during the instructional sequences! 
The test questions may or may not be relevant to pointe of significance required fS 
the concise understanding of pnnaple, concept, or application involved.^ 

“cllfeVloo?^ mod^ approach applied at O.C.C. is a learner-centered or a 

closed-loop naodel of instruction. It is a self-adjustive performance system based 

sp^ificdly on the predefinition of (1) what is to be learned, (2) the requiLd levels of 
terminal or final profiaency to be achieved by learners, and (3) the most appropriate 
sequence of instruction for learners to insure their success on each progreLve step 

te SK terminal performance spedfiSons stated 

Of CTitic^ importance in designing tiie “closed-loop” instructional model as 
applied in the tutorid-laboratory situation is the prespedfication of the “critical or 
opumd le^ng path ” This learning path is IhSited to ’’need to W Sue- 
tional requirements; the use of relevant demonstrations only, exerdses etc • the rein 
forcemem of concepts to be learned; the sequence and orfHf SerlS' S 
mstructtonal components to be included as integral parts of the i “tScSS 

and, of ^at sigmflrance, the means tor controlling pacing of learning based on the 

measured understanding of individual students. ‘“^mng oasea on tbe 

In contrast to conventional methods of curriculum planning and instruction in 
institutions of higher learning, the Oakland Community College-designed and -im- 
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plemented instructional methods are primarily student- or learner-oriented. Courses 
of instruction have minimized traditional group teaching applications. Instead, 
students are provided carefully designed instructional sequences which stress super- 
vised self-directed instruction. Learning is controlled and paced by the individual 
student, consistent with his abilities to perform successfully. 

The model of self-directed learning at Oakland Community College is based on 
the work of Professor Samuel Postlethwait of Purdue University. With the audio- 
tutorial or tutorial-laboratory model of instruction developed by Dr. Postlethwait, 
Ae responsibility for learner achievement rests primarily with the learner himself. 
Instructional materials, equipment, and all other resources required for successful 
terminal achievement are provided each student in a specifically designed study 
carrel. Self-directed instructional sequences include use of multimedia such as audio- 
tapes, visual displays, books, periodicals, laboratory experimental set-ups, pro- 
grainmed materials and manuals. Faculty members are always available as tutors 
during self-directed study activities to assist students, when requested, in achieving 
predefined knowledge and skill objectives. 

This “tutorial laboratory” enrironment enables the student and instructor alike 
to utilize their respective abilities at maximum capacity. In essence, the method 
places the responsibility for learning and the mechanics for study time on the student 
while permitting the instructor to have maximum personal contact with the student 
on a "need to know” basis. The instructor, then, can more efficiently direct his skills 
toward orientation and guidance. 

Students are provided large group assemblies on a scheduled basis, mainly for 
motivation. A skilled master teacher” uses this time to di‘'cuss course objectives, 
present new developments in the field, point out applications of the subject matter, 
and integrate subject matter with other areas in the predesigned educational pro- 
gram. Student performance is frequently evaluated by written, performance, and/or 
oral exams used as the basis for advancement and to furnish feedback information to 
the learner.® 

Preparing for the opening of college in September 1965 posed a real chal- 
lenge. We were to use a systems approach to instruction, and plans for teach- 
ing and materials of instruction had to be ready for use. In addition, the 
faculty had to be prepared to use a systems approach to teaching. With this 
in mind, we employed eighty faculty members for two months in the summer 
of 1965. They studied systems-design applications, their own roles and func- 
tions, evaluation criteria and techniques, and teaching strategies. In addition, 
they actually prepared the materials of instruction to be used in their courses. 

OUR STUDENTS AND THEIR REACTIONS 

Now that we have had a year’s experience at Oakland, it is useful for us to 
look at our students and, in particular, at their opinions regarding the 
program. 

Oakland Community College opened in September 1965 with an enroll- 
ment of more than four thousand — the laigest student body at the opening 
of any junior college. Only 6 per cent of our students had been in the top 
fifth of their high school graduating classes, while 41 per cent had been in 
the lower 30 per cent. On tlie College Qualification Tests, using national 
freshman norms, we had a more normal distribution of students than would 
h ave been e xpected on the basis of high school class rankings. Approximately 

•“(Total!!) Independent Study at Oakland,” Junior College Journal, XXXVt, No. 7 
(April 1966), 21-22. 
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25 per cent were in the top one-fifth of national norms and only 9 per cent 
in the bottom one-fifth. 

Three-fifths of our students were eighteen or nineteen years of age, and 
males outnumbered females five to two. Nineteen per cent were married and 
one-third had attended another college before coming to Oakland. Forty- 
seven per cent of the students enrolled in transfer programs, 30 per cent in 
the General Studies Program, and 23 per cent in vocational-technical fields. 
Eighty-four per cent of the students carried twelve credit hours or more, and 
were, therefore, classified as full-time students. 

During the spring of 1966, we asked a randomly selected group of 438 stu- 
dents their reactions to varied features of our program. Overwhelming num- 
bers of the students agreed that instructors were available in the learning 
laboratories, that they were willing and well qualified to provide assistance, 
and that tliey answered student questions clearly and succinctly. Three-fifths 
of the students agreed that there was sufficient opportunity to get acquainted 
with students, and three-fourths felt that there was sufficient opportunity to 
get acquainted with instructors. On the other hand, only 10 per cent thought 
there was a “good feeling of school spirit.” Although school spirit is a prob- 
lem at many commuting colleges, this is a matter to which we shall give 
attention. 

Students overwhelmingly favored our present plan of free attendance at 
learning labs as opposed to scheduled periods of attendance. Opinion was 
evenly divided regarding the requirement of attendance at general-assembly 
sessions of courses. In general, students who had attended other colleges 
thought that their work at Oakland was equally difficult with that at the 
colleges they had previously attended. 

Since the Accousti-Carrel” used at Oakland has been patented by the 
college, we were interested in knowing whether students liked it. Less than 
30 per cent of the students reported disliking the carrel. 

In addition to seeking the judgment of the randomly selected group of 
students to which I have just referred, we questioned both honor students 
and probation students and found that 69 per cent of the probation students 
were employed outside of college as compared with 56 per cent of the honor 
students. Forty-three per cent of the honor students and 18 per cent of the 
probation group had attended college before coming to Oakland. 

As might have been expected, honor students study more than those who 
are on probation. The largest number of honor students (39 per cent) spent 
21-35 hours a week in the carrels while the largest number (41 per cent) of 
probation students spent 1-14 hours a week. Although 14 per cent of the 
honor students spent more than thirty-five hours a week in the carrels, no 
probation student reported spending this much time. 

Instructional materials were judged “favorable” by 62 per cent of the honor 
group and by 42 per cent of the probation students. Materials were rated 
poor by 2 per cent and 12 per cent of the honor and probation students, 
respectively. Poor study habits” was reported to be the biggest problem of 
probation students. No honor student, however, reported this is a problem. 

In response to an open-end question, “I wish I could . . . ,” probation stu- 
dents made such responses as: 

Study more. I would really like to learn. 
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Quit ichool, work a while, then come back to Kbool if I wanted to. 
Drop out of college. 



These were among the answers from honor students: 

Return M a faculty member some day. 

Avoid the draft, travel forever, learn everything, but foi^t most of it. 
Tear out all the carrels and replace thera with small, isolated cubides. 
Take this system to Michigan State University with me this fall. 



Evaluation must be and is a continuing part of operations at Oakland. 
Student judgment — along with follow-up studies and surveys of achieve- 
ment — will consistently he sought as one means of appraising what we are 



doing. 



SOME SUGGESTIONS 



On the basis of our experiences at Oakland— brief though they have been— 
I have a few suggestions for any college which may be considering the use of 

a systems approach. ... r 

1. It is essential that the board of trustees be committed to the use ot sys- 
tems — whether on a limited or college-wide scale. j j u 

2. The administrative leadership of the college must understand and be 



committed to the systems approach. 

3. At least in initial stages of development, a small group must exerase 

tight controls over the system to avoid “bending” the system. ^ 

4. A workshop — several weeks in duration — during which partiapating 
faculty members devote full time to study and planning ,s essential. Three 
weeks is, in my judgment, a minimum length for such a workshop. I strongly 
prefer the two-month period which we used for any sizable operation. 

5. Careful coordination of staff efforts are essential, at least during the first 
year. This involves considerable in-service training. 

6. Careful control (including approval) of terminal j^rformance specifica- 
tions, interim performance specifications, learning situations, and media 

selection by one person or by a small group is important. 

It will be not^ that I have emphasized control and coordination. Tms 
emphasis is clearly needed — at least in the initial stages of operation if the 
fundamental integrity of the systems approach is to be preserved. Dunng the 
initial period of “heavy control,” a struggle is likely to occur between those 
who see a need for centralized authority and decisions and those who feel a 
need for autonomy — ^between particular units of the college as well as be- 
tween staff members individually. The ^al must be to achieve coordinated 
control and, concurrently, to encourage individual creativity. 

If we are committed to the systems approach, if we have centralized ap- 
proval of terminal-performance specifications, if we consistently use feedback, 
if we use varied means of evaluation, we can and must bring about an evolii- 
tion of the organization and administration of the operation. Within such 
a framework there is clearly a need for both coordination and creative 

initiative. 



CONCLUSION 



The innovator finds plenty of critics in his departure from conventional 
practice. If they are in the field of education, they might be asked what evi- 
dence and data they have to support what they are doing. Only the innovator, 
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it seems, is called on to evaluate what he does; others can rely on “tradition 
and custom.” We propose — as I have suggested earlier — continually to assem- 
ble evaluative evidence regarding our program. T^is is, of course, essential to 
the systems approach. 

After 150 man-years of experience, we can assert that using the systems 
approach is actually not much more difficult than merely talking and writing 
reports about change. The need for change in education is abundantly clear. 
Remember McGill’s “massive evidence of obsolescence” and Gardner’s ob- 
servation that “much education today is monumentally ineffective.” 

We at Oakland are committed to change — not simply for the sake of 
change, but as the basis for improving a system which is, I fear, absolesant 
and monumentally ineffective. 
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^ ^ SYSTEMS approach 
TO INSTRUCTION 

arations for{ revS* a^pp^'S^ P'^®P- 

we shared one common idea- nerham ^cation. We were not experts, but 
than Uie ^didonal 

tradition iTedfniqS' aa?h?d“ttoubkr ''t^ ‘<> ‘hrow out 

week” would be tbl fimt go per 

to progress at the same rate No more T? • all students 

unavailable to aasbt “■ 

*e greatest diffi™lt“?adap^ng'^^^ *"'7 “ E"8«»h bad 

department-tbe department wbfcb Ippa^Iv^hrsTi T ^”8’“'’ 
using the systems approach. Why not I^«ilcpH ^ ,1 difficulty in 

matics or science df^rtmentTrere ^ “athe- 

systems approach? But, I was told in rp«n successes with the 

in our trials, errors, and su^es^ ^°«Id be interested 

indents are required to take English ^and ^t-st, because all 

have a remedial ora develoDTTipnffi because many colleges 

in the special problems associated with^rpplyhig interested 

courses. Accordingly, I was convinced fhi? ^ ^ die systems approach to such 
have to report. convinced that you would be interested in what I 

developmental ENGUSH 

confine may reSaiks^tTdetekJp^nml^^ ^ 

You may recognize developmental English bvT program, 

basic, remedial, preparatory— hm T • number of other names— 

ediy prepares the stident lor his first ex^r suppos- 

The fim logical step ^n^sh. 

tions. There certainly was nothing unimiP ahTi u specifica- 

dent to accomplish. He should be^able^to read^^f the stu- 

-e .be maiu idea or^Vb^ - -- 
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filmstrips, handouts. And surely we couId'SwcTa' v*'' machines 

far surpass anything we had exmo-iwliJ • achievement which woulc 
. At about this stage of nlamlS^' " the ^ditional system, 
kindled our enthusiasm and geimr- ted^mnSn**** by Samuel Postlethwait. He 
^es and tedmiques of teachiW ^y expressing his phUoso. 

ods. The learning steps would be short easv Postlethwait'smeth- 

specjal trades for students having ““'S’ ''<>“'<* be 

on the General Assembly Session ^rltened^A^T '“Pha™ 

we would not require attendant ^ ^ P<»tlethwaitl and 

tor all students <?nly as til "y We“' n^e^^^’f™ 

problems. Small assembly sLions i*at ;« • * el^fieauon of plans and 
primarily for testing. ‘ sections) would be used 



» _ — -sa^ivio •CsIm^uujntERED 

th^ TaI dllSTthe remesre?'w^^^ I could not possibly lisi 

stadents and we were embarrassed Who achievement of oui 

that most of our freshTaa^ton.^"' Y ™ Although we knew 

motivated for learning than sopS« ifCdn - 
reahie how important this factor would h» • '"‘'’“stty, we did not 

OTthout adequate orientation. Sixty per cent ‘of 'Jn"*' '*? approach 

plett the course satisfactorily— about^the^!! * students failed to com- 
penenced for six years in a cohere “ ne a ^ *>ad ex- 

attendance in the laboratory. In feet half S th* * Pd inconsistent 

the laboratory at all after he fi«t fo“ “ of these students ceased coming to 

changes were fe order. Tot, ^th^r^!- we knew 

students. They were eager fo voluteS heh- ‘^.^P"°“®”l we went to the 
major ones: ^ cntiasms. There were three 

tey 

2. They could not adjust to seltinv ““c. 

selves getting behind, diey simply revett^r *«"■ 

m^i^Iete and try again the nmfessioT'^ 

felt that no one cared (tf-toag?)'*'nl»5 *'***‘ ® '’"ic‘y of tutors. They 

felt insecure without o““ * accustomed to a home base and 

We thus learned tiiat we had fr^r ^ 
ganized student. Oakland had enrolled undisciplined, disor- 

September 1965. UnfortunTt^^i^f^fT «‘«dents in 

experience success in all of the coumJc th ^ ®”S*naI four thousand did not 
hfin all academic arei ^ut ?mba"at%r^^^^^ was 

Iish. We were not certain what iwcenta^fs developmental Eng- 

uted to the “open-door” philosoKv HiJi failures could be attrib- 

thirds (more than 2,800) <S the studlnf^ I'ecords revealed that two- 

^duated from th^ loC felf S^fessT"”* 
dents were experiencing the same diffiZir ^concluded that these stu- 
experienced a? a tmdiS ^u®"y “l “ifiht have 
wu. „ a, 
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cx)IIege, the need for educated people in society, the desire everywhere to 
encourage rather than discour !ge students’* — ^and, particularly our unique 
learner-centered instructional-systems approach — the results of our first se- 
mester were disappointing. 

But we still felt compelled to ask whether the fault lay in the system or in 
the tyf^ of student in the developmental English course. We could do one of 
two things. First, we could keep the course as it was and assume the attitude 
of many colleges — that English is a screening course and that 60 to 70 per 
cent of the students will fail regardless of the methods used; or, second, we 
could revise the course and the program in hopes of improving achievement. 
We chose the latter. 

_ To pursue the causes of the learning difficulties just mentioned, a ques- 
tionnaire study was made in April 1966 of all honor and probationary stu- 
dents enrolled at Oakland Community College. These students were ques- 
tioned to determine possible reasons for low achievement, particularly in 
developmental English. The findings of this survey and the experiences of 
the staff made it evident that a special program is needed for probationary 
students if Oakland Community College is to meet its commitment to these 
students. 

Direct experience with the learner-centered instructional -systems approach 
at Oakland Community College indicates that some students are not ready to 
accept and pa>'ticipate in such an approach. Although during a three-day 
student-orienta ion period an attempt was made to explain the philosophy 
of the college, ti e lack of readiness to accept our approach to teaching and 
learning was espt cially evident among those who had had low achievement 
in high school. It lecame evident that those students who had difficulty with 
the traditional ins ructional approach in high school similarly experienced 
problems with the learner-centered instructional-systems approach at Oak- 
land. Other reasons for the low achievement of these students include (1) 
ineflPective communication skills, (2) a limited background of knowledge, 
(3) low self-esteem, (4) unrealistic vocational goals, and (5) physiological and 
psychological impediments. We can deal with the first two possible causes 
through the careful development of courses in such fields as English, reading, 
mathematics, social science, life science, and physical science. The next two 
possible explanations, ^ow self-esteem and unrealistic vocational goals, re- 
quire special attention. In particlar, we must provide learning opportunities 
which make it possible to improve the self-esteem of low achievers. Physio- 
logical and psychological problems may require specialized treatment. 

“PREP” 

It was with this background in mind that the Dean of Instruction ap- 
pointed a committee to organ ze a plan of action to tackle the problem of the 
low-achieving student. After considerable study, the committee presented the 
Preliminary Review and Eval aation Program, abbreviated as PREP. A some- 
what detailed desoiption of project PREP must be presented so that you can 
see its relationship to the developmental program within tfie systems ap- 
proach to instruction. 

It is reasonable to assume that an increasing number of high school grad- 
uates with low achievement will be enrolled at Oakland Community College. 
It is also reasonable to assume that many will experience failure unless special 
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orientation is provided to the systems approach to instruction. The objective 
of PREP is to increase the probability of academic success for the students 
admitted to the developmental program. 

The Preliminary Review and Evaluation Program is specifically designed 
to orient probationary students at Oakland Community College to the 
learner-centered instructional-systems approach and to provide each student 
with sufficient knowledge about himself, society in general, and occupations 
in particular, so that he may select a reasonable vocational goal. 

All students in the PREP prog^ram are required to take on^^ of the two 
developmental communications courses. Those planning to enter a transfer 
program are counseled into Basic English, which is the preparatory English 
class common to most community colleges. Our first experience with students 
in developmental English, however, revealed a need for a second communi- 
cations course. The vocational and technological students showed the same 
lack of English fundamentals that they had demonstrated in high sdi»x:l. 
Accordingly, we decided to separate them from the transfer students and 
concentrate on learning specifications which emphasized oral communica- 
tion. We, therefore, offer two separate coxirses in communication. Assign- 
ments in one course are taken from the business and industrial occupations. 
Students interested in a four-year degree pregram are counseled into the other 
developmental comm i. mica tion course in preparation for the typical first 
course in college composition. 

All students in the PREP program will be required to take a course called 
Guided Orientation. This course is being planned by a sociologist, and draws 
heavily on the sociological and social-psychological literature. Course objec- 
tives call for the careful establishment of a primary-group relationship (each 
group will have a maximum membership of fifteen students and one instruc- 
tor) based on the common concerns of the students, namely, probationary 
status and how the learner-centered instructional-systems approach op>erates. 
The students will have similar backgrounds of low ac-ademic achievement, 
will often view themselves as having less than average academic ability (and 
many times as failures), and they will often have unrealistic vocational objec- 
tives. Once closer social relationships (relationships that are found in primary 
groups) are established, it is anticipated that the students will freely exchange 
experiences, ideas, and opinions. The instructor will encour.ige free ex- 
changes based on personal experiences and feelings, and he will simultane- 
ously provide more objective data, analytical models, and theories that can 
assist the students in understanding themselves, the significance of vocational 
choices, and their society. Before completing the Guided Orientation course, 
each student is required to reexamine carefully his vocational goal in the 
light of what he has learned. It is anticipated that some students will decide 
to change their vocational objectives and that many will adhere less rigidly 
to their initial choices. The course objectives also specify that each student 
will be able to identify the underlying assumptions and explain the learner- 
centered instructional-systems approach. 

Students enrolled in PREP select one of three developmental mathematics 
courses on the basis of a placement examination. It is dso possible to enroll 
in a more rigorous course if the test resides aic sufficiently high. Students 
enrolled in PREP may elect one additional course from a limited list of 
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courses which demand little conLuunications skill. Examples are art, auto- 

Sd service, and drafting courses. No student enrolled in 

I'KEl can take more than four courses, and all students enrolled in PREP 
must take the Guided Orientation course .md one of the developmental com- 
munications courses. 

Studei^ in PREP are divided into small classes and bloc-scheduled into 

A"? “ ““niuDication. course, i.e., the same students 
attend both Guided Orientation and communications together. This is an- 
ot er attempt to encourage a primary-group relationship among the students. 
It also provides a basis for close cooperation among instructors responsible 
for the same students. Instructors plan together and integrate thefrassign- 
Snno “ Ppss'ble to expand, clarify and reinforce the objectives of 

PREP. This s(*e(hling technique focuses attention on the students. This is 
the essence of PREP. 

It IS our hope that Ae PREP program will reduce the number of problems 
the probationary student encountered during the past two sessions with the 
systems approa^ to instruction. Hopefully, he will learn to handle the free- 
„ of his own schedule and disciplining himself within his sch ^dule. 

select a realistic vocational goal and, consequently, be 
more highly motivated. ^ ^ 

CONCLUSION 

Let me repeat that I am convinced that the probationary student has no 
more probtos under the systems approach than he does under more con- 
ventional plans of instruction. This belief results from six years of teaching 
comp^ble students under traditional methods at another college— with al- 
most identical percentages of failures in the two colleges. 

At present, I am fortunate to be at a college which asserts that a 30 to 40 
per cent salvap rate is unsatisfactory. Oakland Community College has 
accepted the challenge of looking for solutions to the high failure rate. It 
recognizes the fact that unless low-achieving students can be placed in a satis- 
factory program, they very likely will return to society as frustrated citizens. 
Accordingly, we do not want to use English simply as a screening device. 

A er almost one year’s experience with the systems approach to instruc- 
tion, we are optimistic that it can be employed successfully within devel- 
opmental courses. We recognize, however, that the low achiever must be 
thoroughly oriented to such an approach before he can successfully make the 
transition from years of experience with the traditional methods. It is our 
hope that project PREP will provide this transition. 
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B. LAAAAR JOHNSON 



RETROSPECT AND PROSPECT: 
A CONFERENCE CRITIQUE 



EducatiOT is America’s growth industry. We can envision the day of peace— 

nation diverts to education vast sums now being 

S, “nd important TeS 

logiral aids to teaching and learning, we can anticipate a maim expansion of 
funds for our schools and colleges. What a prospecti ’ of 

f ‘*1® ®“®"dance at this conference confirms the fact tliat educa- 
tion IS ^erica’s growth industry. Represented here today, among othem am 
Litton Industnes Science Research Associates (a subsidlL STn leraS 

Cmporation), and University Microfilms (a subsidiary of 
ms« t, e /“■'“‘npation of such giant industries as these Tug- 

fa;V;ea”TMch1sfo:t“ 

TTiis conference was laundicd-and its setting was defined-bv two Itev 

umL^ M AeT^l h T the magnitude and the 

SSnd held hefor “• ■” °P^”^oor college: and which, on the 
’ d before us a view of some of the tremendous resources which 

hfj u disposal. The entire conference has for all of us 

been both a sobering and an exhilarating experience. 

essImM^”mw d m universal higher education as 
Sm Jhe T i.^ commitment to permit every citizen to be edu- 

cated to the level of his highest potential. This commitment is the funda 
mental bulwark of strength in our lation. In the achievement of this^^^^^^^^^ 

S sCerts^mS^havr "‘'“T communities 

fiA!>T ’ must have a role of central and crucial importance. This is a 

iheTiinif «“gc numbeS^f students are in 

ne omng for the open-door college, students with widely diversified abilitip« 

-4 -H „L„ SSaS'JS 

® “’’ccing situation— one which demands drastic chanae 

n^^ou “ “"”7 Silbetman pointed out, b 
md ^""O^f'on IS not our goal— rather, improvement must be the 

end to which we address ourselves with ceaseless and rorelenting vigor Vast 
resources and new tools are, however, about to be put at ourTli3' 
^temial of the computer m instruction, in administration, and in counmSg 
SetrTe”S Silbetman. Again o^ a sobering nom 

eZ^on of compuim S 






THEORY AND PRACTICE 

,*c at this conference has been on practice, not on theory This 

not to suggest, however, that theory has been neglected. 

stJTn“,nv definition of objectives is the first 

We havTbe^TZTT ” ^”5' instructional activity. 

tif a “‘“T” “ *eories-and perha^ also, to educa° 

ofiL'imlShtT^" ^«™‘i°n to where theT >re ^ing. The word 

As used at thif to have— and does have— theoretical connotations. 

^ ured at this conference, however, the word has had a practical rinir. Arthur 

defininiTohi**°f' ™ abstractions when he described the process of 

<*l“dves, a process which can be recommended to any toche7r“ 

fion The of d'fi “ systems approach to i.nstru.-:- 

“ ““iy n beginning. We must also provide exneri- 

ArrS-d achievernem of object?^ 

wS^hted at materials of instruction have been 

of devdonlt ,nd “-o'*" Corrigan has reported on the process 

developing and validating instructional materials and has described and 

S * n 0«W-d Stunhv 

er.r»/t Postlejiwait has graphically described the learning exoeri- 

ences of students m his audio-tutorial approach to teaching be 'any af Purdue 
Univeixity. John Tirrell and Merle Smith have reported bSth the woiiss and 

g . e have s^n the carrel — together with tape recorder and oroiertinn 
equipment-designed and constructed at Mt. San Jacinto College for four 
courts which will be using the audio-tutoriaJ methii at 

The repons and discussions of the past three days clearly delineate four 
trends in systems approaches to instruction: 

2. purposes of teaching. 

SXoteXXo?l7 ^ ™II as’ instruction 

from the purp^ of insXJion. ^ emerge 

r. *• necessary. The student must know his achievement his nrog 

re® based again on the purposes of instruction. '^^“ent, ms prog- 

ri.r;,3r' necessity for recognizing teaching as a continually developing and 

^n^g process is built into the systems plans which have Teen mS 

evaluatingXming-and, the“fX,C<£ 

, of the achievement of objectives requires changes in teach- 

mfnt^X^,^" appraisal. And, I might add, the modification Ind refiS- 
ment of objectives are not unknown. 

eminently practical— have been 

explained and clarified during the past three days. ^^ave been 
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SOME CONCERNS 

attended this conference and visited with participants between 

conat™ about the systems approach to 

curriculum and instruction. 

concern lest the systems approacli result in attention to trivial 
measured-~to the neglect of significant objectives 
in« immediate appraisal. A corollary concern is that 

^ ^ excite students, stimulate them to further learning. 

OT, dan^rs against which anyone using the systems approach 

must guard. Th^ere is, however, nothing in this approach which requires, or 

f ‘7*^^ outcomes. The systems approach sim- 

instriSS^ approach mechanize and dehumanize 

instruction. This, too, must be avoided. Nothing m the svstems approach 

however, r^tncts a college to a mechanistic, hardware approach to^Ltruc- 
tion Imagincitive ingenuity is the only limitation on materials of teaching 
” 1 ? experiences-limited, however, to materials and expen? 
ences addressed to the specific objectives accepted for each particular se^ent 

m f that dehumanized instruction is es^tial 

the audio-tutonal plan simply does not know Samuel Postlethwait 

m has been expressed lest systems approaches to instruction lead 

packa^ng mstmctional matenals which are “teacher proof.” Such an 
eventuality would inevitably lead to a stereotype of apathy in teaching Pack 

^ *1 I ^ ^ provision must—as has been suggested earlier— 

ordinarily be made for varied types of learning experienc^ all, of cLrse 
relevant to the purposes for which instniction is offered. Under such situa’ 
tions, instructors have a centrally important role in defining purposes in 
planning and providing learning experiences, in evaluating smdenTSiieve- 
ment, and in revising materials and procedures of teaching Here indeed i«i 
^opportunity for ctoative teaching at its finest. No nea2r"^'p ^ 

confeTili^ Ll.Tr? T approach, as reported at this 

ronterence, fails to individualize instruction. Plans here reported it is sue- 

diffLtnt'’rate‘^Thrd‘“'‘’™® “»*erials to all students-lbut at a 

Afferent rate. The degree to which the rate of learning varies is also onen to 

qu stion. It appears to me that the plans discussed at this conferenre take 

done diff” ‘T? '”^™‘^“®'«ation. Much more remains to be 

learning!* differentiating the materials of teaching and on the rate of 

OTtracning— tinkering with method— but leave the curriculum untouched 
TOis could happen. At this conference, relatively little has been said directlv 
a ut cumculum. Neverthel^, the systems approach provides a framework 

ro the ■"*'‘‘* 1 ™™'“'“'” *“•‘6 place- Continually, stress is given 

to Ae central importance of objectives. This is fundamentaHy *e eLS 
basis for cum^lum construction, curriculum improvement.’^ 

6. Concerns have been expressed about Ae role of industry in education 
and, particularly, in systems approaches to education. At this^onference we 
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have, in fact, been told that if present trends continue, the future of educa- 
tion may eventually be in the hands of a “handful” of corporation vice- 
presidents. Clearly, the abdication by the teaching profession of responsibility 
for the purposes of teaching, the procedures of teaching, and the materials 
of teaching would be a sad day for American education. Fundamental con- 
trols are and must remain the responsibility of our faculties. On the other 
hand, the involvement of industry in education has potential for notable 
value — as we expand and strengthen the resources for teaching which are 
available to us. 

7. A concern has been expressed about who will produce the instructional 
materials needed in systems approaches to instruction. Wt have been told 
that teachers cannot do it; they do not have the time, and often do not have 
the talent. We are told that university professors cannot do it; they are en- 
meshed in a publish-or-perish complex in which the production of instruc- 
tional materials is given little credit for advancement on the ladder of pro- 
motion. We have further been told that industry cannot produce the 
materials; stockholders are too eager for dividends to permit necessary long- 
term analysis, repeated field testing, and revision. It has been suggested that 
the regional laboratories being established by the United States Office of 
Education may be the best vehicle for preparing the necessary materials. 
Actually, it would seem clear that no single agency can produce the materials 
that we need. All of the agencies which ha\ e been mentioned — and others — 
must be involved in producing the varied materials we must have. 

TWO HOPES 

Several years ago, an instructor in a junior college represented at this con- 
ference wrote a letter to the president of his college in which he asserted: 

Every instructor has heard again and again that successful teaching depends upon 
motivating his students. This statement has become a pedagogical di^e, but no 
instructor is likely to deny its truth . . . 

... a teacher is working at his art week in and week out . . . Nobody says anything 
to him (about his work) because it is assumed that he is doing liis job — and he is. 
The same percentage of students continue to pass his courses. His reputation among 
students remains about the same. His hair tiuns grey or disappears, a few more 
wrinkles appear each year, and annually his bifocals become stronger. Everyone is 
satisfied. He is a successful teacher and is considered to be a credit to his college. 
But he knows whenever he thinks about it that he is bored, bored stiff . . . 

. . . Teachers are expected to motivate their students, but who in the wide world 
or what in the same world is expected to motivate the teachers . . . here is an area of 
activity that has been shamefully neglected. 

The problem of this instructor is by no means unique in American educa- 
tion. Multitudes of faculty members in the schools and colleges of our nation 
are “bored, bored stiff,” as they, in a pedestrian fashion, repetitiously go 
through the motions of teaching “the same old thing in the same old way” 
year after year. This is a situation which represents both a challenge and an 
opportunity to every junior college administrator and also to every junior 
college instructor. 

My first hope is that as a result of this conference, some junior college 
faculty members — either as a result of their own attendance and participation 
or as a consequence of the attendance of a colleague — ^may be stimulated to 
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their own colleges: ““ instructional system at 

a unit of a course 



an entire course 
an entire department 
courses in more ihan 
one department 
an entire college 



50 per cent 
12 per cent 
5 per cent 

5 per cent 
2 per cent 



-Xpr3 .1 

Dunng this conference, something has occurred that gives me some onti. 

evpi^na—^ two hopes. Late Tuesday afternoon and throughout die 

WoSshop"^'^Zlnn^^ ‘'^"^^^^"“-Arthur Cohen held an “Inductors’ 
^ announced purpose of which was to identify, in specific and 
practical terms, steps instructors may take in startina- th^ ,,«1 T * 

^edule we have had these days, 6fty-one members of the coX^“ nS 
HV workshop. This attendance indeed gives evidence^of the 

CONCLUSION 

Those who came to tliis conference hoping to e-et acouaintpd Ttntii « 

?pmach-4.ve7ouXhT^^^^^^ 

of instructional systems; they haLTn XSlXe "Xm of'SS 
s^t^s appr^ch in individual courses and in tJtal Liege X 

?Xls =■"’* fnsLSl^! 

, tney have seen and, m some cases, used such materials Tfipv fioim 

"LntlronT'^"“‘‘“’ instructional Wip or 

haXSl7f® to teaching have been centml to much that has 

V P'™^* *0 “O^ive use of widelv^Ltd 

e clung resources and widely vaned methods of teaching. All thei pl=.nf 
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however, occur ’.vithiri a framework which requires the identification of 
purposes, the planniiig of learning experiences addressed to those goals, 
evaluation on the basis of these objectives, and a continuing revision of the 
pr(^esses and materials of instruction, based on evaluation. These charac- 
teristics of the conference, plus the obvious interest of those who are here, 
add to the likelihood that aspects of instructional systems will be introduced 
in many of the colleges and classrooms here represented. 

T^is conference has clearly pointed out values which instructional systems 
can have for Ae open-dwr college — an institution planned for students with 
widely diversified abilities, interests, and goals, as well as widely diversified 
problems, frustrations, and needs. 
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